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Description 
Technical Field 

[0001] The present invention relates to drugs, particularly agents for improving excretory potency of the urinary blad- 
der. 

Background Art 

[0002] Inferior uropathy is a general term for subjective or objective disorders in a process through accumulation of 
urine (urinary storage) till excretion (urination), which may be classified into urinary cumulative disorders (incontinence 
of urine, pollakiuria, etc.), dysuria (difficulty of urination, scalding, obstruction of urinary trad, eta), and the like. Trie 
Inferior uropathy in the aged, particularly dysuria, especially dysuria caused by prostatomegaly, becomes a great prob- 
lem of public concern with the advance of a recent aging society though the inferior uropathy may also be found in 
the youth. 

[0003] Urination is, under the control of the urination center, controlled by the peripheral nervous system involving 
a parasympathetic nerve such as pelvic nerve, sympathetic nerve such as hypogastric nerve, and somatic nerve such 
as pudendal nerve, and it is suggested that a variety of neurotransmitters (e.g., acetylcholine, adrenaline, ATP, Sub- 
stance P, neuropeptide Y, etc.) are involved in urination. 

[0004] As agents for treatment of dysuria, particularly difficulty of urination, those for increasing contraction of muscle 
of urinary bladder (detrusor) or relaxing sphincter muscle of urethra to reduce urethral resistance have been used. As 
the agents acting on the muscle of urinary bladder to increase the contraction, for example, cholinergic agents such 
as bethanechol, acetylcholinesterase inhibitors such as distigmine, and the like have been used. For example, bethane- 
choi however is incompatible with pregnant women, peptic ulcers, organic ileus, asthma, hyperthyroidism, etc., because 
it has adverse effects such as epiphora, sweating, gastro-intestinal disorders, stomachache, etc. No satisfied drugs 
have yet been found. 

[0005] As the acetylcholinesterase inhibitors increasing contraction of muscle of urinary bladder, carbamate- type 
acetylcholinesterase inhibitors having a carbamate structure (-OCON-) in its molecule (e.g., distigmine, neostigmine, 
etc.) are known. Said carbamate-type acetylcholinesterase Inhibitors are known to express the inhibitory effect based 
on the carbamate structure which is characteristics of the molecule (Goodman & Gilman's The PHARMACOLOGICAL 
BASIS OF THERAPEUTICS, Ninth ed., McGraw-Hill, New York, p. 161-176). However, it is known that, for example, 
distigmine is insufficient in its clinical efficacy since it contracts the muscle of urinary bladder with constriction of the 
muscle of urethra to increase urethral resistance and consequently make the voiding flow rate worse. In addition, 
neostigmine has net been used in therapy because of short duration of the action (Takarnichi Hattori and Kosaku 
Yasuda, " Sinkeiinseiboukou-No-Sindan-To-Chiryou (Diagnosis and Therapy of Neurogenic Bladder)", 2nd Ed., p. 
105-106, p. 139, Igaku-Shoin Ltd. Tokyo). 

[0006] On the other hand, a variety of amine compounds which have an acetylcholinesterase inhibiting effect and 
are different from carbamate-type inhibitors in their structure have been reported as follows. 

(1) Compounds of the following formula: 



wherein B represents an optionally substituted saturated or unsaturated 5- to 7-membered eza-heterocyclic group; 
A is a bonding or aikylene or aBcenylene optionally substituted with hydrocarbon residue, oxo or hydroxy; = indi- 
cates a single bond or double bond (where when A is a bonding, — indicates a single bond); R 2 and R 3 each 
represents independently hydrogen or optionally substituted hydrocarbon residue (but they are not hydrogen con- 
currently) or they may be taken with the adjacent nitrogen atom to form a cyclic amino group; n indicates 0, 1 or 
2; and p indicates 1 or 2; or salts thereof as described in EP-A-0 378 207. 

Such compounds as described are exemplified by 3-[1-(phenylmethyl)piperidin^yl]-1-[4-(pyrrolidin-1-yl)phe- 
nyl]-1-propanone, 1 WN,N-dimethyiamino)phenyl]-3-[1-(phenylmethyl)piperidin and the like. 

(2) Compounds of the following formula: 
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wherein X represents R 1 -N< (R 1 is hydrogen, optionally substituted hydrocarbon group or optionally substituted 
acyl), oxygen or sulfur; R 2 represents hydrogen or optionally substituted hydrocarbon group; the ring A represents 
an optionally substituted benzene ring; k indicates an integer of 0-3; m indicates an integer of 1-8; and n indicates 
an integer of 1 -6; or salts thereof as described in Japanese Patent Unexamined Publication No. (hereinafter referred 
to as JP-A) 5-140149/1993. 

Such compounds as described ere exemplified by 3-[1 -(phenyl methyl )piperidin-4-yl]-1 -(2 ,3-dihydro-1 H-indol- 
5-yt)-1-propanone, 341-(pheny1methyl)piperidin-4^0-H 
and the like. 

(3) Compounds of the following formula: 



wherein R 1 represents hydrogen, optionally substituted hydrocarbon group or optionally substituted acyl; the ring 
A represents an optionally further substituted benzene ring; n is an integer of 1 to 10; R 2 R 3 and R 4 are the same 
or different representing hydrogen or optionally substituted hydrocarbon group, or R 3 and R 4 may be taken with 
the adjacent nitrogen atom to form an optionally substituted heterocyclic group, and R 2 may be different respectively 
according to repetition of n; k is an integer of 0 to 3; m is an integer of 1 to 6; provided that when k=0 and m=2, 
then n>1; or salts thereof as described in JP-A 8-166676/1994. 

Such compounds as described are exemplified by 3-{1 -(phenyl methyO^^^^tetrahydro-IH-S-benzaze pin- 

7- yl]-3-[4^phenylrnethyl)piperazin-1-yl]-1-propanone, 1-{2-(phenylmethyl)-2,3A5-te1rahydro-1H-2-berizazepin- 

8- yl]-3-[4^phenylmethyl)piperazin-1-yl]-1-propanone, and the like. 
(4) Compounds of the following formula: 



wherein the ring A represents an optionally further substituted benzene ring; the ring B represents an optionally 
substituted nonnaromatic heterocyclic ring containing the same or different, two or more hetero atoms; R 1 repre- 
sents hydrogen or optionally substituted hydrocarbon group, which may be different according to repetition of n; 
Y represents an optionally substituted amino or optionally substituted nitrogen-containing saturated hete recycle; 
and n is an integer of 1 to 10; or salts thereof as described in JP-A 6-206875/1994. 

Such compounds as described are exemplified by 3-[1-(phenylmethyl)piperidin-4-yl]-1 -(2,3,4 ,5-tetrahydro- 
1,4~benzoxazepin-7-yl]-1-propanone and the like. 
(5) JP-A 7-206854/1995 discloses the formula: 






Ar 



C- (CH)n — Y 



wherein Ar represents an optionally substituted tricyclic condensed benzene ring group condensed with at least 
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one heterocycle; n is an integer of 2 to 10; R 1 represents hydrogen or optionally substituted hydrocarbon group,- 
which may be different according to repetition of n; Y represents 4-piperidinyl, 1-piperadinyl or 4-benzyl-1-piperid- 
inyi v each of which may have a substrtuent or substituents. 

Such compounds as described are exemplified by 8-[3-[1 -(phenylmethyl)-4-piperidinyl]-1-oxo propyl] - 
5 1 ^^.e-tetrarrydro^H-pyrrclop^ J-iflquinolirHl-one, 1-{1 ,2,2a,3 ,4,5-hexahydrobenz[cd]indol-6-yl)-3-[1 -(ph enyl- 

methyl)-4-piperidinyl]-1-propanone, and the like. 

(6) Compounds of the following formula: 

0 R 1 
II I 
Ar— C- (CH)n — Y 

is wherein Ar represents an optionally substituted tetracyclic condensed heterocyclic group; n is an integer of 1 to 

10; R 1 represents hydrogen or optionally substituted hydrocarbon group, which may be different according to 
repetition of n; Y represents an amino or nitrogen-containing saturated heterocyclic group, each of which may 
have a substltuent or substituents; or salts thereof as described in JP-A 7-309835/1995. 

Such compounds as described are exemplified by 3-[3^1-(phenylme1hyQ-4-piperialnyl]-1-oxopropyl]-7 p 11b p 

2D 12.13-tetrBhydn>5H-isoindolo[2,1-b][2]benzazepin-7-one, 2-[1-oxo-3-[1-(phenylmethyl)-4-piperidinyl]-4 i 5.7a, 

8,9J0J1.11aH3dahydro-6H-pyrido[3,2 f 1-jk]carbazol-6-one r and the like. 

(7) Amine compounds described in WO 93/07140, PCT Japanese Patent Unexamined Publication No. (hereinafter 
referred to as PCT JP-A) 6-500794/1994, JP-A 4-234845/1992, JP-A 6-116237/1994, JP-A 7-109275/1995, WO 
97/37992, JP-A 5-148228/1993, JP-A 5-194359/1993, JP-A 6-507387/1994, PCT JP-A 7-502272/1995, PCT JP- 

25 A 8-511515/1996, JP-A 6^1070/1994. JP-A 5-9188/1993, JP-A 5-279355/1993, JP-A 5-320160/1993, JP-A 

6-41125/1994, JP-A 5-345772/1993, JP-A 7-502529/1995, JP-A 64-79151/1969, JP-A 62-234065/1987, JP-A 
4-235161/1992, JP-A 4-21670/1 992, JP-A 9-268176/1997, and so on. 

(8) Amine compounds described in JP-A 2-167267/1990, JP-A 63-166881/1988, JP-A 2-96580/1990, JP-A 

3- 153667/1991, JP-A 61-148154/1986, Japanese Patent Examined Patent No. (hereinafter referred to as JP-B) 
30 5-41141/1993, JP-A 63-284175/1988, JP-A 3-95161/1991, JP-A 3-220189/1991, JP-A 4-134083/1992, JP-A 

4- 66571/1992, PCT JP-A 11-500144/1999, PCT JP-A 10-511651/1998, JP-A 4-290872/1992, JP-A 

2- 231421/1990, JP-A 4-18071/1992, JP-A 4-159225/1992, JP-A 4-346975/1992, WO 99/11625, J. Am. Chem. 
Soc. 1991, 113. p. 4695^1696. J. Am. Chem. Soc., 1989, 111. p. 41184117. WO 97/11077. Heterocycles. 1977, 
8, p. 277-282, J. Chem. Soc. (C). 1971. p. 1043-1047, and so on. 

35 (9) Amine compounds described in JP-A 2-91052/1990, JP-A 3-95143/1991, JP-A 3-141244/1991, JP-A 

3- 223251/1991, JP-A 5-239024/1993, JP-A 2-136255/1990, and so on. 

[0007] Moreover, amine compounds having various pharmacological actions have been reported as follows. 
40 (1) WO 91/03243 describes compounds of the following formula: 



45 



Ar-<C)«H(-(C>n===/b N— <CH 2 ) p-^C^-R 8 
R 2 I* ■ 



50 wherein m is 0 to 3, n is 0 to 3, and m and n are not 0 at the same time; p is 0 to 3; X is O, S, SO, SO z , NR Q , 

CR 7 R* CO or CHOH; R 1 , R3 and R 7 each represents hydrogen, O,^ aJkyl, halogen, NR 1 °R 11 , OH, COOH, C 2 _e 
carbalkoxy, CN, Ar, C 1 . s alkoxy or C^ alkyfthio; R 2 . R 4 and R 8 each represents hydrogen, C 1-5 alkyl, C^g carbal- 
koxy. CN, C^ alkoxy or Ar 1 ; when X is O, S, SO, S0 2 or NR 8 , then R\ R 2 R 3 and R 4 are not C-^ alkoxy, C 1h5 
alkylthio, NR 10 R 11 or OH; R 5 represents hydrogen, alkyl, halogen, OH or alkenyl; R 6 represents hydrogen, C^ 

55 alkyl or Ar 1 ; Ar and Ar 1 each represents naphthyl, pyridyl, pyrimidyl, indolyl, quinolinyl, isoquinolinyl or phenyl, and 

these groups may be substituted by C^ alkyl, C«,_ 3 alkoxy, C 1-3 haloalkyl containing 1 to 7 halogen atoms, SH, S 
(OJt-C^ alkyl (t is 1 , 2 or 3), C 2 _e dialkylamino, halogen, C^ alkylamino, IMH 2 , CN, N0 2 , S0 3 H, tetrazole. COOH, 
C2_ Q carboalkoxy, CONH^ SO* N0 2 , COR* CONR 12 R 1 3, S0 2 NR 12 R 13 , Ar 2 , OAr 2 or SAr 2 ; Ar 2 Is naphthyl or 



4 
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phenyl, and these groups may be substituted by alkyl, hatoalkyl containing 1 to 7 halogen atoms, 
alkoxy, halogen or alkylthio; R 9 . R 10 , R 11 . R 12 and R 13 each represents hydrogen, C 1 _ 5 alkyl or phenyl, R 10 
and R 11 together may form a alkyiene chain, R 12 and R 13 together may form a alkylene chain; a or b 
indicates a double bond or single bond, but they are not double bond at the same time; or pharmacologically 
s acceptable salts thereof which can be used as antipsychotics. 

(2) JP-A 52-72829/1977 describes compounds of the following formula: 



10 




R 



wherein R is hydrogen, alkyl containing 1 to 4 carbon atoms, or aralkyl of which the alkyl portion contains 1 or 2 
carbon atoms; X is hydrogen or halogen, alkyl, alkoxy or alkylthio, each of which may contain 1 to 4 carbon atoms, 
20 tnfluoromethyl, nitro, hydroxy or unsubstituted amino, or amino substituted by 1 or 2 alkyl groups or acyl or alkyi- 

suifonyl; A is a group -CO- or -CH 2 -; and n is 0, 1 or 2; 

or salts thereof which can be used in treatment of diseases caused particularly by serotonergic dysfunction. 

[0008] In these compounds, however, there is neither report nor suggestion nor disclosure on the effect as prophy- 
25 ladies or therapeutic agents for dysuria (difficulty of urination) or on the effect as excretion improving agents for the 
urinary bladder, until now. 

[0009] Therefore, it has been desired to develop prophylactics or therapeutic agents for dysuria, particularly difficulty 
of urination, which have high efficiency for urination and high versatility compared with known compounds which are 
known to have an effect improving excretion of the urinary bladder. 

30 

Disclosure of the Invention 

[0010] In view of such current realities, the present inventors started a research for highly effective new agents for 
improving excretion of the urinary bladder with high efficiency of urination, that is, therapeutic agents for dysuria, par- 

36 ticularly for difficulty of urination. As a result of diligent investigation, they have discovered that acetylcholinesterase- 
inhibiting amine compounds of non-carbamate-type show an unexpectedly high effect of improving excretion of the 
urinary bladder as well as prophylactic or therapeutic effect for dysuria, particularly for difficulty of urination with an 
unexpectedly high effect of increasing the contraction potency of the muscle of urinary bladder but no effect of con- 
tracting the muscle of urethra. The invention was completed based on these findings. That is, the present invention 

40 relates to: 

(1) An agent for improving excretory potency of the urinary bladder which comprises an amine compound of non- 
carbamate-type having an acetylcholinesterase-inhi biting action, 

(2) An agent as described in the above item (1), wherein the amine compound is a non-carbamate-type compound 
46 of the formula: 

8 

so Ar-0-(CH)n-Y 

I 

R 

wherein 

55 

Ar is optionally condensed phenyl in which the phenyl moiety may be substituted by a substituent or substit- 
uents; 

n is an integer of 1 to 10; 



5 



r 
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20 



25 



30 



35 



40 



45 



R is hydrogen or optionally substituted hydrocarbon group; 

Y is optionally substituted amino or optionally substituted nitrogen-containing saturated heterocyclic group; 
or a salt thereof, 

(3) An agent as described in the above item (2), wherein Ar is a group of the formula: 



wherein R 1 Is hydrogen, optionally substituted hydrocarbon group, acyl, or optionally substituted heterocyclic 
group; the ring A is an optionally substituted benzene ring; the ring B' is a 5- to 9-membered nitrogen-containing 
heterocycle which may further be substituted by oxo, 

(4) An agent as described in the above item (2), wherein Ar is a group of the formula: 



wherein the ring A is an optionally substituted benzene ring; the rings C and D' each is a 5- to 9-membered nitrogen- 
containing heterocycle which may further be substituted by oxo, 

(5) An agent as described in the above item (2), wherein n is 2, 

(6) An agent as described in the above item (2), wherein R is hydrogen, 

(7) An agent as described in the above item (2), wherein Y is a group of the formula: 



wherein R 6 is hydrogen, optionally substituted hydrocarbon group, acyl, or optionally substituted heterocyclic 
group; 

(6) An agent as described in the above item (2), wherein Ar is a group of the formula: 







n is 2; R is hydrogen; and Y is a group of the formula: 



55 




6 
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wherein R 6 ' is benzyl which may be substituted by 1 or 2 substituents selected from halogen, _ 3 alkyl, C 1-3 alkoxy, 
cyano, nitro and hydroxy; 

(9) An agent as described in the above item (1) comprising 8-[3-[^(3-flucropheny1)methyl]-4-piperidinyr|-1-oxo- 
propyQ-1 ,2,5,6-tetrarrydro-4H-pyrrclc[3,2 ( 1 -ij]quinolin-4-orte, 

8-[3-[1-(phenylmethylH^iperM 
8-[3^1 -[(24iydroxyphenyl)methy^ 
4-one, 

or a salt thereof, 

(10) An agent as described in the above item (1) which is a prophylactic and therapeutic agent for dysuria; 

(11) An agent as described in the above item (1) which is a prophylactic and therapeutic agent for difficulty of 
urination; and 

(12) Agents for improving excretory potency of the urinary bladder which comprises a combination of an oc-blocker 
and an amine compound of non-carbamate-type having an acetyl cholin- esterase-inhibiting action. 

[001 1] The "amine compounds of non-carbamate-type having an acetyl choGnesterase-inhi biting action" used in the 
invention include those which have an acetylcholinesterase-! nhibfting action but have no carbamate structure -OCONI- 
in the molecule, and in which the hydrogen atom on ammonia is replaced by a hydrocarbon group, preferably including 
primary amine compounds, secondary amine compounds, and tertiary amine compounds. More preferably, the follow- 
ing compounds are exemplified. Among these compounds, those which contain at least one 5- to 7-membered nitrogen- 
containing heterocycle as a partial structure are preferred, and in particular, compounds as described in the following 
items, 1), 20), 23), 41), 42) and 43) are especially preferred. Among them, particularly preferred are compounds as 
described in the item 1). 

1 ) Compounds of the formula: 



Ar-C-(CH)n-Y 
I 

R 

wherein 

Ar Is optionally condensed phenyl which may have a substituent or substituents; 
n is an integer of 1 to 1 0; 

R is hydrogen or optionally substituted hydrocarbon group; 

Y is optionally substituted amino or optionally substituted nitrogen-containing saturated heterocyclic group; 
or salts thereof (hereinafter also abbreviated to as Compound (I)). 

[0012] In the above-mentioned formula, the "substituent" in "optionally condensed phenyl in which the phenyl moiety 
may be substituted by a substituent or substituents" represented by Ar includes, for example, (i) optionally halogenated 
tower alkyl, (fi) halogen (e.g., fluoro, chloro, bromo, iodo, etc.), (iii) lower alkylenedioxy (e.g., C 1 ^ alkylenedioxy such 
as methylenedioxy, ethylenedioxy, etc.), (iv) nitro, (v) cyano, (vi) hydroxy, (vfl) optionally halogenated lower alkoxy, (viii) 
cycloalkyl (e.g., cycloaDcyl such as cyclopropyl, cyclobutyl, cyclopentyi, cyclohexyl, etc.), (be) optionally halogen- 
ated lower alkylthio, (x) amino, (xi) mono-lower aikylamino (e.g., mono-C^g alkylamino such as methylamino, ethyl- 
amino, propylamine, etc.), (xii) di-lower alkylamino (e.g., di-C^ alkylamino such as dimethylamino, diethyls mi no, etc.), 
(xiii) 5- to 7-membered cyclic amino (e.g., 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms 
selected from nitrogen, oxygen and sulfur, etc., in addition to one nitrogen atom (e.g., pyrrolidine, piperidino, piperazino, 
morpholino, thiomorpholino, etc.)), (xfv) lower alkyl-carbonyiamino (e.g., C 1 _ 6 alkyl-carbonylamino such as acetylamino, 
propionylamino, butyrylamino, etc.), (xv) lower alkyl-sulfbnylamino (e.g., C 1 . 6 alkyfsulfonylamino such as methylsulfb- 
nylamino, ethyls urfonyla mi no, propylsulfonylamino, etc.), (xvi) lower alkoxycarbonyl (e.g., C<\_$ alkoxy-carbonyl such 
as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl, etc.), (xvii) carboxy, (xviii) lower alkylcarb- 
onyl (e.g., alkylcarbonyl such as methyicarbonyl, ethylcarbonyl, butylcarbonyl, etc.), (xix) cycloalkylcarbonyl (e. 
g., cycloalkylcarbonyl such as cyclopropyicarbonyl, cyciobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl, 
etc.), (xx) carbamoyl, thiocarbamoyl, (xxi) mono-lower alkyl-carbamoyl (e.g., mono-C^ alkyl-carbamoyl such as meth- 
ylcarbamoyl, ethyl carbamoyl, propytcarbamoyl, butylcarbamoyl, etc.), (xxii) di-lower alkyl-carbamoyl (e.g., di-C 1-e alkyl- 
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carbamoyl such as diethy!carbamoy1 t dibutylcarbamoyl, ate), (xxiii) lower alkylsulfonyl (e.g., aikylsulfonyl such as 
methylsurfonyi, efhylsulfbnyl, propytsulfonyl, etc.), (xxiv) cycloalkylsulfonyl (e.g., C^g cycloalkytsuJfonyl such as cy- 
clopentylsulfonyl, cyclohexyisulfbnyl, etc.), (xxv) phenyl, (xxvi) naphthyl p (xxvii) mono-phenyl-lower alkyl (e.g., mono- 
phenyt-C^Q alkyl such as benzyl, phenylethyl, etc.), (xxviii) di-phenyl-lower alkyl (e.g., di-phenyl-C^g alkyl such as 
diphenylmethyl, diphenylethyl, etc.), (xxix) mono-phenyl-lower alkyl -carbonyloxy (e.g.. mono-phenyl-C 1 _ 8 alkyl-carbo- 
nyloxy such as phenylmethyl carbonyloxy, phenylethytcarbonyloxy, etc.), (xxx) di-phenyl-lower alkyl-carbonyloxy (e.g., 
diphenyl-C 1 . a alkyl-carbonyloxy such as diphenylmethy!carbonyloxy f diphenylethylcarbonyioxy, etc.), (xxxi) phenoxy, 
(xxxii) mono-phenyl-lower alkyl-carbonyl (e.g., mono-phenyl-C^ alkyl-carbonyl such as phenylmelhylcarborryl, phe- 
nyl ethyicarbcnyl, etc.), (xxxiii) di-phenyl-lower alkyl-carbonyl (e.g. , di-phenyl-C,^ alkyt-carbonyt such as diphenylmeth- 
ytcarbonyt, diphenylethylcarbonyt, etc.), (xxxiv) benzoyl, (xxxv) phenoxycarbonyl, (xxxvi) phenyl-lower alkyl -carbamoyl 
(e.g., phenyl-C-j.B alkyl-carbamoyl such as phenyl-methylcarbamoyl, phenyl-ethylcarbamoyl, etc.), (xxxvli) phenylcar- 
bamoyl, (xxxviii) phenyl-lower alkyl-carbonylamlno (e.g., phenyl-C^ alkyl-carbonylamino such as phenyl-methylcar- 
bonylamino, phenylethylcarbonylamino, etc.), (xxxix) phenyl-lower alkylamino (e.g., phenyt-C^ alkylamino such as 
phenyl-methylamino, phenyl-ethylamino, etc.), (xxxx) phenyl-lower alkylsulfonyl (e.g., phenyl-C,^ alkylsulfonyl such 
as phenyl-methylsulfonyl, phenyl-ethylsulfonyl, etc.), (xxxxi) phenylsutfonyl, (xxxxii) phenyl-lower alkylsutfinyl (e.g., 
phenykCve alkylsulflnyl such as phenyl-methylsulfinyl, phenyl -ethyl sulflnyf, etc.), (xxxxiii) phenyl-lower alkyfsulfo- 
nylamino (e.g., phenyl-C^ alkylsulfonylamino such as phenyl-methylsulfbnylamino, phenylethylsulfonylamino, etc.), 
and (xxxxiv) phenylsulfonylamino (wherein the phenyl, rtaphthyl, mono-phenyl-lower alkyl, di-phenyl-lower alkyl, mono- 
phenyl-lower alkyl-carbonyloxy, di-phenyl-lower alkyl-carbonyloxy, phenoxy, mono-phenyl-lower alkyl-carbonyl, di-phe- 
nyl-lower alkyl-carbonyl, benzoyl, phenoxycarbonyl, phenyl-lower alkyl-carbamoyl, phenylcarbamoyl, phenyl-lower 
alkyl-carbonylamlno, phenyl-lower alkylamino, phenyl-lower aikylsulfonyl, phenytsulfonyl, phenyl-lower alkylsulfinyl, 
phenyl-lower alkylsulfonylamino and phenylsulfonylamino as mentioned above in (xxv) to (xxxxiv) may further be sub- 
stituted by 1 to 4 substituents selected from lower alkyl (e.g., C 1aa -alkyl such as methyl, ethyl, propyl, isopropyl, butyl, 
sec-butyl, tert-butyl, pentyl, hexyl, etc.), lower alkoxy (e.g., aikoxy such as methoxy, ethoxy, p no poxy, isopropoxy, 
butoxy, isobutoxy, sec-butoxy, tert-butoxy, etc.), halogen (e.g., chloro, bromo, iodo, etc.), hydroxy, benzyloxy, amino, 
mono-lower alkylamino (e.g., mono-C^ alkylamino such as methylamino, ethylamino, propylamino, etc.), di-lower 
alkylamino (e.g., di-C^g alkylamino such as dimethyiamino, diethylamino, etc.), nrtro, lower alkyl-carbonyl (e.g., 
alkyl-carbonyl such as methylcarbonyl, ethylcarbonyl, butylcarbonyl, etc.), benzoyl, and the like). Said phenyl may be 
substituted by 1 to 4 of these substituents. 

[001?] The "optionally halogenated lower alkyl " as mentioned above includes, for example, lower alkyl (e.g., 
alkyl such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl, etc.) which may have 1 to 3 
halogen atoms (e.g. chloro, bromo, iodo, etc.), and is exemplified by methyl, chloromethyl, difluoromethyl, trichlorome- 
thyl, trifluoromethyl, ethyl, 2-bromoethyt, 2,2,2-trifluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, 4,4,4-trifluor- 
obutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl, and 
the like. 

[0014] The "optionally halogenated lower alkoxy " as mentioned above includes, for example, lower alkoxy (e.g., 
alkoxy such as methoxy, ethoxy, pro poxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, etc.) which may 
have 1 to 3 halogen atoms (e.g. chloro, bromo, iodo, etc.), and is exemplified by methoxy, drfluoromethoxy, trifluor- 
omethoxy, ethoxy, 2,2,2-trifiuoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4-trifluorobutoxy, isobutoxy, sec-butoxy, 
penrtyloxy, hexyloxy, and the like. 

[0015] The "optionally halogenated lower alkylthio " as mentioned above includes, for example, lower alkylthio (e. 
g., C-,^ alkylthio such as methyithio, ethyithio, propyithio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butytth- 
io, etc.) which may have 1 to 3 halogen atoms (e.g. chloro, bromo, iodo, etc.), and is exemplified by methyithio, dif- 
iuoromethylthio, trifluoromethylthio, ethyithio, propyithio, isopropylthio, butylthio, 4,4,4-trifluorobutylthio, isobutylthio, 
sec-butylthlo, tert-butylthio, pentylthio, hexylthio, and the like. 

[0016] The "substituenr in "optionally condensed phenyl which may have a substituent or substituents" includes 
preferably, (i) amino, (ii) mono-lower alkylamino (e.g., mono-C^ alkylamino such as methylamino, ethylamino, pro- 
pylamino, etc.), (iii) di-lower alkylamino (e.g., di-C^Q alkylamino such as dimethyiamino, diethylamino, etc.), (iv) 5- to 
7-membered cyclic amino which may contain, for example, 1 to 3 heteroatoms selected from nitrogen, oxygen and 
sulflir, etc., in addition to one nitrogen atom (e.g., pyrrolidine, piperidino, piperazino, morpholino, thiomorpholino, etc.), 

(v) lower alkyl-carbonylamino (e.g., C-|_ 6 alkyl-carbonylamino such as acetylamino, propionylamino, butyrylamino, etc.), 

(vi) lower alkyf-sulfbnylamino (e.g., alkylsulfonylamino such as methylsulfonylamino, ethylsulfonylamino, propyl- 
sulfbnylamino etc.), (vii) phenyl-lower alkylamino (e.g., phenyl-C-f^ alkylamino such as phenyl-methylamino, phenyl- 
ethylamino, etc.), (viii) phenyl-lower alkylsulfonylamino (e.g., phenyl-lower alkylsulfonylamino such as phenyl- 
methylsulfonylamino, phenyl-ethylsulfonyl amino, etc), (ix) phenylsulfonylamino, (x) halogen (e.g. fluoro, chloro, etc.), 
(xi) optionally halogenated lower alkyl (e.g., methyl, ethyl, isopropyl, tert-butyl, trifluoromethyl, etc.) and (xii) optionally 
halogenated lower alkoxy (e.g., methoxy, ethoxy, isopropoxy, tert-butoxy, trrfluoromethoxy, etc.). Particularly preferred 
are di-lower alkylamino (e.g., di-C 1-0 alkylamino such as dimethyiamino, di-ethylamino, etc.), 5- to 7-membered cyclic 
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amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur, etc., in addition to one nitrogen 
atom (e.g., pyrroHdino, piperidino, piperazino, morpholino, thiomorpholino, etc.), and the like. 

[0017] The condensed "phenyl" of "optionally condensed phenyl which may have a substituent or substrtuents" is 
exemplified by, for example, 

(1) an example in which the phenyl is condensed with an optionally substituted mono-cyclic heterocycle; 

(2) an example in which the phenyl is condensed with an optionally substituted bicyclic heterocycle or with two 
same or different mono-cyclic group (provided that at least one of two is a mono-cyclic heterocycle); and 

(3) an example in which the phenyl is condensed with an optionally substituted tricyclic heterocycle. 

[0018] When the phenyl of "optionally condensed phenyl which may be substituted by a substituent or substituents" 
is condensed with a mono-cyclic heterocycle, a group of the formula: 



wherein the ring A is an optionally substituted benzene ring; and the ring B is an optionally substituted heterocycle; 
is exemplified. 

[0019] As for the substituent on the ring A, the "substituent" of "optionally condensed phenyl which may be substituted 
by a substituent or substituents" are exemplified. The number of the substituent is 1 to 3. 

[0020] The "heterocycle 1 ' of "optic nal ly substituted heterocycle" represented by the ring B includes 4- to 1 4-membered 
(preferably 5- to 9-membered) aromatic or non-aromatic heterocycles which contain 1 to 4 heferoatoms selected from, 
for example, nitrogen, oxygen and sulfur. Such heterocycles are exemplified by pyridine, pyrazine, pyrimidine, imida- 
zole, furan, thiophene, dihydropyridine, diazepine, oxazepine, pyrrolidine, piperidine, hexamethylenimine, heptameth- 
ylenimine, tetrahydrofuran, piperazine, homopiperazine, tetrahydrooxazepine, morpholine, thiomorpholine, pyrrole, 
pyrazole, 1,2,3-trlazole, oxazole, oxazolidine, thiazole, thiazolidine, isoxazole, imidazoline, and the like. Among these 
heterocylces, 5- to 9-membered non-aromatic heterocycles containing 1 heteroatom or 2 identical or different heter- 
oatoms (e.g., pyrrolidine, piperidine, hexamethylenimine, heptamethylenimine, tetrahydrofuran, piperazine, homopi- 
perazine, tetrahydrooxazepine, morpholine, thiomorpholine, etc.) are preferred. Particularly preferred are (1) non-ar- 
omatic heterocycles containing 1 heteroatom selected from, for example, nitrogen, oxygen and sulfur, and (2) non- 
aromatic heterocycles containing 1 nitrogen atom and 1 heteroatom selected from nitrogen, oxygen and sulfur. 
[0021] As the "substituent" of "optionally substituted heterocycle" represented by the ring B, the following 1 to 5 
substituents may be used: (Q halogen (e.g., fluoro, chloro, brcmo, iodo, etc.), (ii) nitro, (iti) cyano, (iv) oxo, (v) hydroxy, 
(vi) lower alkyl (e.g., alky! such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl, etc.), (vii) 
lower alkoxy (e.g., C 1-6 alkoxy such as methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy, etc.), (viii) lower alkylthio 
(e.g., alkylthio such as methyithio, ethylthio, propylthio, etc.), (ix) amino, (x) mono-lower alky la mi no (e.g., mono- 
C 1-e alkylamino such as methylamino, ethylamino, propylamine, etc.), (xi) di-lower alkylamino (e.g., di-C 1 _ e alkylamino 
such as dimethylamino, di ethylamino, etc.), (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms 
selected from, for example, nitrogen, oxygen and sulfur, in addition to carbon atoms and one nitrogen atom (e.g., 
pyrrolidine, piperidino, piperazino, morpholino, thiomorpholine, etc.), (xiii) lower alkyl-carbonylamino (e.g., alkyl- 
carbonylamino such as acetylamino, propionyl amino, butyrylamino, etc.), (xiv) lower alkylsulfonylamino (e.g., C 1-e alkyl- 
sulfbnylamino such as methylsulfonylamino, ethylsutfbnyiamino, etc.), (xv) lower alkoxy-carbonyl (e.g., alkoxy- 
carbonyl such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, etc.), (xvi) carboxy, (xvii) lower alkylcarbonyl (e. 
g., alkylcarbonyl such as methylcarbonyl, ethylcarbonyl, propylcarbonyt, etc.), (xvtii) carbamoyl, (xix) mono-lower 
aikyicarbamoyl (e.g., mono-Ci^ alkyl-carbamoyl such as methylcarbamoyl, ethylcarbemoyl, etc.), (xx) di-lower alkyl- 
carbamoyl (e.g., di-C^ alkyl-carbamoyl such as di methylcarbamoyl, diethylcarbamoyl, etc.), (xxl) lower alkylsulfonyt 
(e.g., alkylsulfonyl such as methylsuifonyl, ethylsulfbnyl, propylsulfonyl, etc.), and the like. Among these substit- 
uents, oxo, lower alkyl (e.g., C,^ alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl, 
etc.), and the like are preferred. Particularly preferred is oxo. 

[0022] When the ring B contains a nitrogen atom in the ring, it may have a group of the formula: 



wherein R 1 is hydrogen, optionally substituted hydrocarbon group, acyl, or optionally substituted heterocyclic group; 




>N-R 1 
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in the ring. In addition, the ring B may contain 1 to 3 of the above-mentioned substituents (i) to (xxi). 
[0023] The "hydrocarbon group" of "optionally substituted hydrocarbon group" indicates a group which is formed 
from a hydrocarbon compound by removing one hydrogen atom, and is exemplified, for example, by the following alkyl, 
alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, a combination of these groups, and the like. Among these groups, Q hydro- 
carbon group is preferred. 

(1) Alkyl (e.g., alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tart-butyl, sec-butyl, pentyl, hexyl, 
etc.) 

(2) Alkenyl (e.g., alkenyl such as vinyl, allyl, isopropenyl, butenyl, isobutenyl, sec-butenyl, etc.) 

(3) Alkynyl (e.g., alkynyl such as propargyl, ethynyl, butynyl, 1-hexynyl, etc.) 

(4) Cycloalkyl (e.g., cycloalkyl such as cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl, etc.) 

(5) Crosslinked cycDc lower saturated hydrocarbon group (e.g., Crosslinked cyclic C^ 14 saturated hydrocarbon 
group such as bicyclo[3.2.1Joct-2-y1, bicyclo[3.3.1]non-2-y1, adamantan-1-yl, etc.) 

(6) Aryl (e.g., aryl such as phenyl, 1-naphthyl, 2-naphthyl, biphenyl, 2-indenyl, 2-anthryl, etc. Phenyl is pre- 
ferred.) 

(7) Aralkyl (e.g., C7.I6 aralkyl such as: phenyl-C-Mo alkyl such as benzyl, phenylethyl, phenylpropyl, phenylbutyl, 
phenylpentyl, phenylhexyl, etc.; naphthyl-C 1 _ 6 alkyl such as o-naphthyl methyl, etc.; diphenyl-C-,^ alkyl such as 
diphenylmethyl, cli phenylethyl, etc.) 

(8) Aryl-alkenyl (e.g., Cg_ 14 aryl-C^.^ alkenyl such as: phenyl-C 2 . 12 alkenyl such as styryl, cinnamyl, 4-phenyl- 
2-butenyl, 4-phenyl-3-butenyl l etc.) 

(9) Aryl-C 2 -12 alkynyl (e.g., Cq_ u aryl-C2.i2 alkynyl such as: phenyK^.^ alkynyl such as phenylethynyl, 3-phenyl- 
2-propynyl, 3- phenyl- 1-propynyl, etc.) 

(10) Cycloalkyl-alkyl (e.g., C^ 7 cydoalkyl-C 1-6 alkyl such as cyclopropyl methyl, cyclobutyl methyl, cyclcpentytme- 
thyl, cyclohexyl methyl, cycloheptyl methyl, cyclopropyl ethyl, cyclobutyl ethyl, cyciopentylethyl, cyclohexylethyl, cy- 
eloheptylethyl, cyclopropylpropyl, cyclobutyl propyl, cyclopentylpropyl, cyclohexyl propyl, cycloheptyl propyl, cyclo- 
propylbutyl, cyclobutylbutyl, cyciopentyl butyl, cyclohexyl butyl, cycloheptyl butyl, cyclopropyl pentyl, cy- 
clobutyl pentyl, cyclopentylpentyi, cycKohexylpentyl, cycloheptyl pentyl, cyclopropyfhexyl, cyclobutylhexyl, cy- 
ciopentyl hexyl, cyclohexylhexyl, etc.) 

(11) Aryl^aryl-C^.,0 alkyl (e.g., biphenyl methyl, biphenylethyl, etc.) 

[0024] The "hydrocarbon group" of "optionally substituted hydrocarbon group" represented by R 1 preferably includes, 
for example, C 1-6 alkyl, C w cycloalkyl, C 7 _ 16 aralkyl, and the like. Particularly preferred are C 7 _ 10 aralkyl (e.g., phenyl- 
C 1-4 alkyl such as benzyl, phenylethyl, phenylpropyl, etc.), and the like. 

[0025] As the "substituent" of "optionally substituted hydrocarbon group" represented by R 1 , the following 1 to 5 
substituents (preferably, 1 to 3 substituents) may be used: (i) halogen (e.g., fluoro, chloro, bromo, iodo, etc.), (ii) nitro, 
(iii) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated lower alkyl, (vii) optionally halogenated lower alkoxy, (vfii) 
optionally halogenated lower alkylthio, (ix) amino, (x) mono-lower alkylamino (e.g., mono-C^ alkylamino such as 
methylamino, ethylamino, propytamino, etc.), (xi) dMower alkylamino (e.g., di-C 1 _ 6 alkylamino such as dimethylamino, 
diethy (amino, etc.), (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected from, for ex- 
ample, nitrogen, oxygen and sulfur, etc., in addition to carbon atoms and one nitrogen atom (e.g., pyrrolidine, plperidino, 
piperazino, morpholino, thio-morpholino, etc.), (xiii) lower alkyl-carbonylami no (e.g., C^. B alkyl-carbonylamino such as 
aoetytamino, propionylamino, butyrylamino, etc.), (xiv) lower alkyl-sulfonylamino (e.g., C 1-6 alkyl-sulfonylamino such 
as methyl sulfony la mino, ethylsulfbnylamino, etc.), (xv) lower alkoxy-carbohyl (e.g., C 1-6 alkoxy-carbonyl such as meth- 
oxycarbonyl, ethoxycarbonyl, propoxycarbonyl, etc.), (xvi) carboxy, (xvii) lower alky l-carbonyl (e.g., C^e alkyl-carbonyl 
such as methyl carbonyl, ethyfcarbonyl, propylcarbonyl, etc.), (xvlii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl- 
carbamoyl (e.g., mono-C-,_ e alkyl-carbamoyl such as methyl carbamoyl, ethylcarbamoyl, etc.), (xx) di-lower alkyl-car- 
bamoyl (e.g., di-C^ alkyl-carbamoyl such as dimethylcarbamoyl, diethyl carbamoyl, etc.), (xxi) lower alkylsulfonyl (e. 
g., alkylsulfonyl such as methytsulfonyl, ethylsulfonyl, propylsurfonyl, etc.). (xxii) lower alkoxy-carbonyktower alkyl 
(e.g., C 1 _ e alkyl-carbonyl-C 1 _ e alkyl such as methoxycarbonylmethyl , ethoxycarbonylmethyl, tert-butoxycarbonylmethyl, 
methoxycarbonyiethyl, methoxycarbonylmethyl, methoxycarbony1(dirnethyl)methyl, ethoxycarDonyl(dimethyl)methyl, 
tert-butoxycarbonyl(dimethyl)methyl, etc.), (xxiii) carboxy-lo war alkyl (e.g., carboxy-C 1 _ 6 alkyl such as carboxylmethyl, 
carboxylethyl, carboxyl(dimethyt)methyl, etc.), (xxiv) optionally substituted heterocycle, (xxv) C 6 _ 14 aryl (e.g., phenyl, 
naphthyl, etc.), (xxvi) C 7 _ ie aralkyl (e.g., benzyl, etc.), (xxvii) optionally substituted ureido (e.g., ureido, 3-methylureido, 
3-ethylureido, 3-phenylureido, 3-(4-fluorophenyl)ureido, 3-(2-methylphenyl)ureido, 3-(4-methoxyphenyl) ureido, 3- 
(2,4-dif1uorophenyl)ureido, 3-[3,5-bis(trifluoromethyl)phenyl]ureido, 3-benzyl ureido, 3-(1 -naphthyl )ureido, 3-(2-biphe- 
nylyl)ureido, etc.), (xxviii) optionally substituted thioureido (e.g., thioureido, 3-methylthioureido, 3-ethylthioureido, 
3-phenylthioureido, 3-(4-fluorophenyl)thioureido, 3-(4-methylphenyl)thioureido, 3-(4-methoxyphenyl)thioureido, 3- 
(2,4-dichlorophenyl)thioureido t 3-benzylthloureido, 3-(1 -naphthyl)thioureido, etc.), (xxix) optionally substituted amidino 
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(e.g., amidino, N 1 -methylamidino, N 1 -ethylamidino, N^-phenylamidino, N 1 ,N 1 -dimethylemidino, N 1 ,N 2 -dimethylamidi- 
no, N 1 -methyl-N 1 -ethylamidino, N 1 ,N 1 -diethylamidirio, N 1 -methyt-N 1 -phenylarnidino, N\N 1 -di(4-nitrophenyl)amidino, 
etc.), (xxx) optionally substituted guanidino (e.g., guanidino, 3-methylguanidino, 3,3-dimethylguanidino, 3,3-diethyl- 
guanidino, etc.), (xxxi) optionally substituted cyclic aminocarbonyl (e.g., pyrrolidinocarbonyl, piperidinocarbonyl, 
(4-methylpiperidino)caitoonyl, (4-phenylpiperidino}carbonyl, (4-benzylpiperidino)carbonyl, (4-benzcytpiperidino)cartx)- 
n Y'» [4-(4-fluorobenzoyl)plperidlno]carbonyl , (4-methylpiperazino)carbonyl, (4-phenylpiperazino)carbonyl, [4-(4-nitro- 
phenyl)piperazino]-carbonyl, (4-benzyipiperBzino)carbony1 I morpholinocarbonyl, thiomorpholinocarbonyi, etc.), (xxxii) 
optionally substituted aminothiocarbonyl (e.g., aminothiocarbonyl, methylaminothiocarbonyl, dimethylaminothiocarb- 
onyt, etc.), (xxxiii) optionally substituted aminosulfonyl (e.g., aminosulfonyl, methylaminosulfonyi, dimethylaminosuffo- 
nyl, etc.), (xxxiv) optionally substituted phenylsulfonylamino (e.g., phenylsulfonylamino, (4-methylphenyl)sulfQnylami- 
no, (4-chlorophenyt)suKonylamino, (2,5-dicbloropnenyl)sulfonylamino, (4-methoxyphenyl)sulfbnylamino, (4-acetylami- 
nophenyl)suifbnylamino, (4-nrtrophenyl)phenylsutfonylarnino, eta), (xxxv) sulfo, (xxxvi) sulftno, (xxxvii) sulfeno, (xxxvlii) 
C^alkylsulfo (e.g., methylsulfo, ethytsulfo, propylsulfo, etc.), (xxxix) alkylsulfino (e.g., methyl sulfino, ethytsulflno, 
propylsulfino, etc.), (xxxx) C,^ alkylsulfeno (e.g., methytsulfeno, ethylsulfeno, propytsulfeno, etc.), (xxxxi) phosphono, 
(xxxxii) <fi-C 1 ^ alkoxyphosphoryl (e.g., dimethoxyphosphoryl, diethoxyphosphoryl, dipropoxyphosphoryl, etc.). 
[0026] Among these substituents, preferred ones include halogen, optionally halogenated alkyl, optionally halogen- 
ated alkoxy, hydroxy, nitro, cyano, carboxy, C,^ alkoxy-carbonyl, carbamoyl, aminothiocarbonyl, mono-C^ alkyl-car- 
bamoyl, di-C^ alkyl-carbamoyl, amino, mono-C^ alkylamino, di-C 1 ^ alkylamino, 5- to 7-membered cyclic amino, 

alkyl-carbonylamino, phenylsulfonylamino, alkylsulfbnylamino, and the like. 
[0027] As the "heterocyclic group" of "optionally substituted heterocyclic group" above-mentioned, for example, a 
group may be used which is formed from a 5- to 14-membered (monocyclic or bi- to tetracyclic) heterocycle containing 
1 to 6 (preferably, 1 to 4) heteroatoms selected from nitrogen, oxygen, sulfur and the like by removing one hydrogen 
atom. 

[0028] The monocyclic heterocyclic group includes those derived from the following monocyclic heterocycles by 
removing one hydrogen atom: pyridine, pyrazine, pyrimidine, imidazole, furan, thiophene, dihydropyiidine, diazepine, 
oxazepine, pyrrolidine, piperidine, hexamethyienimine, heptamethylenimine, tetrahydrofuran, piperazine, homopiper- 
azine, tetrahydrooxazepine, morpholine, thiomorpholine, pyrrole, pyrazole, 1,2,3-triazole, oxazole, oxazolidine, thia- 
zole, thiazolidine, isoxazole, imidazoline, triazoie, thiadiazole, oxadiazole, oxathiadiazole, triazine, tetrazole, and the 
like. 

[0029] The bicyclic heterocyclic group includes those derived from the following bicyciic heterocycles by removing 
one hydrogen atom: indole, dihydroindole, isoindole, dihydroisoindole, benzofuran, dihydrobenzofuran, benzimidazole, 
benzoxazole, benz isoxazole, benzothiazoie, indazole, quinoOne, tetrahydroquinoline, isoquinoline, tetrahydroisoquin- 
oline, tetrahydro-1H-1-benzazepine, tetrahydro-1H-2-benzazeplne, tetrahydro-1H-3-benzazepine f tetrahydrobenzox- 
azepine, quinazoline, tetrahydroquinazoline, quinoxaline, tetrahydroquinoxaline, benzodioxane, benzodioxole, benzo- 
thiazine, imidazopyridine, and the like. 

[0030] The tri- or tetra-cyclic heterocyclic group includes those derived from the following tri- or tetra-cyclic hetero- 
cycles by removing one hydrogen atom: acridine, tetrahydroacridine, pyrroloquinoline, pyrroloindole, cyclopentaindole, 
isoindolobenzazeptne, and the like. 

[0031] The "heterocyclic group" preferably includes those derived from monocyclic or bicyclic heterocycles by re- 
moving one hydrogen atom. 

[0032] As for the "substituent" in said "optionally substituted heterocyclic group", those of "optionally substituted 
heterocycles" represented by the above-mentioned ring B are exemplified. The number of the substituents is 1 to 5. 
[0033] The "optionally substituted hydrocarbon group" represented by R 1 preferably includes C 7 _ 16 aralkyl (prefera- 
bly, benzyl, etc.) which may contain 1 to 5 of substituents selected from halogen, C^g alkyl, C^g alkoxy, nitro, cyano 
and hydroxy. 

[0034] The "acyT represented by the above-mentioned R 1 includes those indicated by the formula: -(C=0)-R 2 - 
(C=0)-0R 2 f -(C=0)-NR 2 R3 f -S0 2 -R 2 , -SO-R 2 , -(OS)-OR 2 or -(C=S)NR 2 R3 [wherein R 2 and R* each is (i) hydrogen 
atom, (ii) optionally substituted hydrocarbon group or (Hi) optionally substituted heterocyclic group, or R 2 and R 3 taken 
each other together with the adjacent nitrogen atom may form an optionally substituted nitrogen-containing cyclic 
group]. 

[0035] Among these groups, the acyl of the formu!a-(C=0)-R 2 or -(C=0)-NR 2 R 3 [wherein each symbol has the same 
significance as mentioned above] is preferred. 

[0036] The "optionally substituted hydrocarbon group" and "optionally substituted heterocyclic group" represented 
by R 2 or R 3 , respectively include the same groups as the "optionally substituted hydrocarbon group" and "optionally 
substituted heterocyclic group" represented by the above-mentioned R 1 . 

[0037] The "optionally substituted nitrogen-containing cyclic group" formed by R 2 and R 3 includes 5- to 9-rnembered 
(preferably, 5- to 7-membered) nitrogen-containing saturated heterocyclic group which may contain 1 to 3 heteroatoms 
selected from, for example, nitrogen, oxygen and sulfur, in addition to carbon atoms and one nitrogen atom. Such a 
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group is exemplified, for example, by groups of the formulae: 



— N, 




— N. 




NH 



[0038] As for the "substrtuenf of "optionally substituted nitrogen-containing cyclic group", the same ones as in the 
"optionally substituted heterocyde" represented by the aforementioned ring B are exemplified. The number of the 
substituent is 1 to 5. 

[0039] R 2 and R 3 preferably includes (I) hydrogen, (ii) optionally halogenated C,^ alkyl, (IH) C^q aryl optionally 
substituted by 1 to 3 substituerrts selected from alkyl and alkoxy, (iv) C 7 _ 16 aralkyl (e.g., benzyl, etc.), (v) 5- 
or 6-membered heterocyclic group (e.g., pyridyl, thienyl, furyl, etc.), and the like. 

[0040] The "acy!" represented by the above-mentioned R 1 , preferably, includes fbrmyi, optionally halogenated 
alkyl- carbonyl (e.g., acetyl, trifluoroacetyl, propionyl, etc.), 5- or 6-membered heterocycle-carbonyl (e.g., pyridylcarb- 
onyl, Ihienylcarbonyl, furyl carbonyl, etc.), Cq_ 14 aryl-carborryl (e.g., benzoyl, 1-naphthoyl, 2-naphthoyl, etc.), C^q ar- 
alkyt-carbonyl (e.g., phenylacetyi, 3-phenylpropionyl, etc.), Cq_ 10 aryl-suifonyl (e.g., benzenesulfonyl, naphthylsulfbnyl, 
etc.), and the like. 

[0041] R 1 is, preferably, hydrogen, C 1-6 alkyl, C 1-6 alkyl-carbonyl, Cq. u aryl-carbonyl, and the like. 
[0042] The group of the above-mentioned formula: 



includes groups derived from bicydic condensed benzene rings by removing one hydrogen atom, which are exemplified 
by 2,3-dihydrobenzofuren; 3,4-dihydro-2H-1-benzothiopyran; 2,3-dihydro-1H-indole; 1,2,3,4-tetrahydroquinoline; 
2,3-diriydro-1H-isoindole; 1,2,3,4~tetrahydroisoquinoline; benzazepine such as 2,3,4,5-tetrahydro-1H-1-benzazepine, 
2,3,4,5-tetrahydro-1H-2-benzazepine, 2,3,4,S-tetrahydro-1H-3-benzazepine, etc.; benzazocine such as 

1 .2.3.4.5.6- hexahydro-1-benzazocine, 1 ,2,3,4,5,6-hexahydro-2-benzazocine f 1 ,2,3,4,5,6-hexahydro-3-benzazocine, 
etc.; benzazonine such as 2,3,4,5,6,7-hexahydro-1H-1-benzazonine, 2,3,4,5,6,7-hexehydro-1H-2-benzazonine, 

2.3.4 .5.6.7- hexahydro-1H-3-benzazonine, 2,3,4,5,6,7-hexahydro-1H-4-benzazonine, eta; benzoxazole such as 

2 .3- di hydrobe rtzoxazol e, etc.; benzothiazole such as 2,3-dihydrobenzothiazole, etc.; benzimidazole such as 2,3-dihy- 
dro-IH-benzimidazole, etc.; benzoxazine such as 3, 4^i hydro- 1H -2,1 -benzoxazine, 3,4-dihydro-1fH-2,3-benzoxazine, 

3.4- dihydro-2H-1,2-benzoxazine, 3,4-dihydro-2H-1 ,4-benzoxazine, 3,4-dihydro-2H-1,3-benzoxazine, 3,4-dihydro-2H- 
3,1 -benzoxazine, etc.; benzothiazine such as 3,4-dihydro-1H-2,1-benzothiezine, 3,4-dihydro-1H-2,3-benzothiazine, 
3,4-dihydro-2H-1^-benzothiazine, 3,4-dihydro-2H-1,4-benzothiazine, 3,4-dihydro-2H-1,3-benzothiazine, 3,4-dihydro- 
2H-3,1-benzothiazine, etc.; benzodiazine such as 1,2,3,4-tetrahydrocinnoline, 1,2,3^4-tetrahydrophthalazine, 
1,2,3,4-tetrahydroquinazoline, 1,2,3,4-tetrahydroquinoxaline, eta; benzoxathiin such as 3, 4-dihydro-1,2-benzoxathiin, 
3,4-dihydro-2,1-benzoxethiin, 2,3-dihydrc~1,4-benzoxathiin, 1,4-dihydro-2,3-benzoxathiin, 4H-1 ,3-benzoxathiin, 4H- 
3,1 -benzoxathiin, etc.; benzodioxin such as 3,4-dihydno-1,2-benzodioxin, 2 ,3-di hydro- 1 ,4-benzodioxin, 1 ,4-dihydro- 

2.3- benzodioxin, 4H-1 ,3-benzodioxin, etc.; benzdithiin such as 3,4-dihydro-1 , 2-benzdithiin, 2,3-dihydro-1 ,4-benzdithi- 
in, 1,4-dihydro-2,3-benzdithiin, 4H-1 l 3-benzdithiin, etc.; benzoxazepine such as 2,3,4,5-tetrahydro-1,2-benzox- 
azepine, 2,3,4 ,5-tetrahydro-1,3-benzoxazepine» 2,3,4,5-tetrehydro-1,4-benzoxazepine, 2,3,4 ,5-tetrahydro-1 ,5-ben- 
zoxazepine, 1,3,4,5-tetrahydro-2,1 -benzoxazepine, 1,3,4,5-tetrahydro-2,3-benzoxazepine, 1,3,4,5-tetrahydro- 

2.4- benzoxazepine, 1 ,2,4,S-tetrahydro-3,1 -benzoxazepine, 1 ,2 A5-tetrahyd ro-3,2-benzoxaze pine, 1 ,2,3,5-tetrahydro- 
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4,1-benzoxazepine, etc.; benzodiazepine such as 2,3,4,5-tetrahydro-1,2-benzothiazepine, 2,3.4, 5-tetrahydro- 

1 .4- benzothiazepine, 2,3,4,5-tetrahydro-l ,5-benzothiazepine, 1 ,3,4,5-tetrahydro-2, 1-benzothiazepine, 1 ,3,4,5-tet- 
rahydro-2, 4-benzothiazepine, 1,2,4,5-tetrahydro--3, 1-benzothiazepine, 1,2,4,5-tetrehydro-3,2-benzothiazepine, 
1,2,3,5-tetrahydro^,1-benzothiazepine, etc.; benzodiazepine such as 2,3,4,5-tetrahydro-l H-1 ^-benzodiazepine, 
2,3,4,5-tetrahydro-l H-1 ,3-benzodiazepine, 2,3,4,5-tetrahydro-l H-1 ,4-benzcdiazepine, 2,3,4,5-tetrahydro-l H- 

1.5- benzodiazepine, 2 f 3,4,54etrahydro-1H-2,3-benzodiezepine, 2,3,4,5-tetrahydro-l H-2 ,4-benzodiazepine, etc.; ben- 
zodioxepine such as 4,5-dihydn>1 ,3-benzodioxepine, 4 f 5-dihydro-3H-1 ,2-benzodioxepine, 2,3-dihydro-5H-1 ,4-benzo- 
dioxepine, 3,4-dihydro-1 H-1 ,5-benzodioxepine, 4,5-dihydro-1 H-2 ,3-benzodioxepine, 1 ,5-dihydro-2,4-bertzodioxepine l 
etc.; benzothiepirte such as 4,5-dihydro-1H-2,3-benzothiepine, 1,5-dihydro-2,4-benzothiepine, 3,4-dihydro-2H- 
1 ,5-benzothiepine, 2,3-diriydro-5H-1 ,4-benzothiepine, etc.; benzoxazocine such as 3,4,5, 6-tetrahydno-2H-1 ,5-benzox- 
azocine, 3,4,5,6-tetrahydro-2H-1,6-benzoxazocine, etc.; benzothiazocine such as 3,4,5, 6-tetrahydro-2H-1 ,5-benzothi- 
azocine, 3,4,5,6-tetrahydro-2H-1.6-benzothiazocine f etc.; benzodiazocine such as 1,2,3,4,5, 6-hexahydro-1,6-benzo- 
diazocine, etc.; benzoxathiocine such as 2,3,4,5-tetrahydro-l ,6-benzoxathiocine, etc.; benzodioxocine such as 
2,3,4,5-tetrahydro-l ,6-benzodioxocine, etc.; benzotrioxepine such as 1,3,5-benzotrioxepine, 5H-1 ,3,4-benzotriox- 
epine, etc.; benzoxathiazepine such as 3,4-dihydro-2H-5.2,1-benzoxathiazepine ( 3,4-<Jihydn>2H-5,1^-benzoxathl- 
azepine, 4,5-dihydro-3,1 ,4-benzoxathiazepine, 4,5-dihydro-3H-1 ,2,5-benzoxathiazepine, etc.; benzoxadiazepine such 
as 2,3,4,5-tetrariydro-1,3,4-benzoxadiazepine, etc.; benzthiadiazepine such as 2,3 ( 4,5-tetrahydro-1,3,5-benzthiadi- 
azepine, etc.; benzotriazepine such as 2,3,4,5-tetrahydro-l H-1 ,2,5-benzotriazepine, etc.; 4,5-dihydro-1,3,2-benzox- 
athiepine, 4,5-dihydro-1H-2,3-benzoxathiepine, 3,4-dihydro-2H-1,5-benzoxathiepine, 4,5-dihydro-3H-1 ,2-benzoxathi- 
epine, 4,5-dihydro-3H-2,1-benzoxathiepine, 2,3-dihydro-5H-1,4-benzoxathiepine, 2,3-dihydro-5H-4,1-benzoxathie- 
pine, eta; particularly, 2 f 3 f 4,5-tetrahydro-1 H-3-benzazepine, 2,3,4,5-tetrahydro-l H-2-benzazepine, 2,3-dihydro-1 H-in- 
dole, 2,3^,5-tetrariydn>1,4-benzoxazepine, and the like. 

[0043] Among these groups, preferred ones are exemplified by groups of the formula: 



[wherein the ring B' is a 5- to 9-membered nitrogen-containing heterocycle which may further be substituted by oxo; 
the other symbols have the same significance as mentioned above]. 

[0044] The "5- to 9-membered nitrogen-containing heterocycle" of said "5- to 9-membered nitrogen-containing het- 
erocycle which may further be substituted by oxo" includes 5- to 9-membered nitrogen-containing heterocycles which 
may contain 1 to 3 heteroatoms selected from, for example, nitrogen, oxygen and sulfur, in addition to carbon atoms 
and one nitrogen atom. Preferably, 5- to 9-membered non-aromatic nitrogen-containing heterocycles (e.g., pyrrolidine, 
piperidine, hexamethylenimine, heptamethyfenimine, piperazine, homopiperazine, tetrahydrooxazepine, morpholine, 
thiomorpholine, etc.) may be used. 

[0045] Among these heterocycles, particularly preferred ones are exemplified by the groups of the formula: 






or 




[wherein R 1 has the same significance as mentioned above]. 
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Particularly preferred are the groups represented by the formula: 




[wherein R 1 has the same significance as mentioned above]. 

[0047] When the phenyl of "optionally condensed phenyl which may have a substituent or substrtuents" in the above- 
mentioned item (2), is condensed with an optionally substituted bicyciic heterocyde or with two identical or different 
monocycles (provided that at least one of them is a monocyclic heterocyde), such groups are exemplified by those of 
the formula: 





[wherein the ring A has the same significance as mentioned above; one of the rings C and D is an optionally substituted 
heterocyde and the other is an optionally substituted 5- to 9-membered ring]. 

[0048] As for the "heterocycle" of "optionally substituted heterocyde" represented by the ring C or D, those of "op- 
tionally substituted heterocyde" represented by the ring B are exemplified. 

[0049] The "5- to 9-membered ring" of "optionally substituted 5- to 9-membered ring" represented by the ring C or 
D may have 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur, and includes, for example, 5- to 9-membered 
heterocycles (e.g., pyridine, pyrazine, pyrimidine, imidazole, furan, thiophene, dihydropyridine, diazepine, oxazepine, 
pyrrolidine, piperidine, hexamethylenimlne, heptamethylenimine, tetrahydrofuran, piperazine, homopiperazine, tet- 
rahydrooxazepine, morpholine, thiomorpholine, etc.). 5- to 9-membered carbocycles (e.g., benzene, cyclopentane, 
cydopentene, cydohexane, cyclohexene, cydohexadiene, cycloheptane, cydoheptene, cycloheptadiene, etc.), and 
the like. Among them, those of the 5- to 7-membered rings are preferred. Benzene, cydohexane, and the like are 
particularly preferred. 

[0050] As for the "substituent" of "optionally substituted 5- to 9-membered ring", the same "substituent" as in "op- 
tionally substituted heterocyde" represented by the above-mentioned ring B may be exemplified. 
[0051] The group of the above-mentioned formula: 




[wherein each symbol has the same significance as mentioned above] 

indudes the groups derived from tricyclic condensed benzene rings by removing one hydrogen atom, which are ex- 
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amplified by carbazole, 1 ,2,3,4 ,4a,9a-hexahydrocarbazoJe, 9,1 O-dihydroacri dine, 1,2,3,4-tetrahydroacridine, 10,11-di- 
hydro-5H-dibenz[b,f]Bzepine, 5,6,7, 12-tetraydrodibenz[b,g]azocine, 6,11-dihydrx>-5H-diberiz[b v e]azepine, 6,7-dihydro- 
5H-dibenz[c,e]azepine, 5 l 6 f 11,12-tetrahydrodibanz[b,f|azocine l dibenzofuran, 9H-xanthene, 10,11-dihydrodibenz[b,f| 
oxepine, 6,11-dihydrodtbenz[b,e]oxepine, 6 p 7-dihydno-5HKJibenz[b,g]oxocine p dibenzothiophene, 9H-thioxanthene, 
10J1-dihydro^benzo[b ( f]thiepine, 6 p 11-dihydrodibenzo[b,e]thiepine, 6,7-dinydro-5H-dlbenzo{b,gJ1tiiocine, 10H-f>he- 
nothiazine, 10H-phenoxazine, 5,10-dihydrophenazine, 10,11-dib8fizotb,f] [1,4]thiazepine f 10,11-dihydrodibenz[b,q 
[1,4]oxazepine f 2,3,5,6 ,11 r 1 1a4iexahydri>-1H-pyiTolo-[2,1-b][3]benzazapine t lO.H-dihydro-SH-dibenzoIb.elll^di- 
azepine, 5,11-dihydrodibenz[b,e][1,4]oxazepine, 5,11-dihydrodibefizo[b p q[1 p 4]thiazepine r 10 P 11-dirr/dio-5H-dibenzo 
[b,e][1 p 4]diazepine P 1,2 i 3 f 3a,8,8a-hexahydropyrroIo[2 ) 3-b]indole, and the like. 
[0052] The group of the above-mentioned formula: 



[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tricyclic condensed benzene rings by removing one hydrogen atom, which are ex- 
emplified by 1H,3H-naphtho[1,8-cd][1,2]oxazine, naphtho[1,8-de]-1,3-oxazine, naphtho[1 p B-de]-1 ,2-oxazine, 1,2,2a p 
3 r 4 f 5-hexahydrobenz[cd]indole v 2 f 3,3a,4,5,6-hexehydro-1 H-bsnzo[de]qu incline, 4H-pyrrolo[3,2,1~ij]quinoline, 
1^,5,6-tetrahydix>^-pyrroio[3 i 2,1-ij]quinollne i 5 f 6^ihydr^ 1H,5H-benzo[iflqumolizine, 
azepino[3,2,1-hj]indole P I^A^^.Z-hexahydroazepinop^J-hiJindole, 1H-pyrido[3,2 t 1-jk][1]benzazepine, 5,6,7,8-tet- 
rahydro-IH-pyrido^^.l-jkXIlbenzazepinep 1 p 2,5 p 6 i 7,8-hexahydro-1H-pyrido[3 r 2 p 1-jk][1]benzazepine i 2,3-dihydro- 
1 H-benz[de]isoquinoline, 1 ,2,3,4,4a,5,6,7-octahydronaphtho-[1 p 8-bc]azepine p 2,3,5,6,7,8-hexahydro-l H-pyrido 
[3,2,1-jk] [1]benzazepine, and the like. 
[0053] The group of the above-mentioned formula: 



[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tricyclic condensed benzene rings by removing one hydrogen atom, which are ex- 
emplified by 1 P 2 p 3 l 5 P 6,7-hexahydrobenzo[1 l 2-b:4 l 5-bldipyrrole p 1,2 p 3 p 5 p 6 p 7-hexahydrocydopent[f]indole p and the like. 
[0054] The group of the above-mentioned formula: 



[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tricyclic condensed benzene rings by removing one hydrogen atom, which are ex- 
emplified by 1,2.3.6,7,8-hexahydrocyclopenqeJindoie, 2 P 3 p 4 P 7 p 8 p 9^hexahydro-1H-cyclopenta[f|quinoiine p and the like. 
[0055] Among these groups, preferred ones are exemplified by the groups of the formula: 
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5 




[wherein the rings C 1 and D' each is a 5- to 9-membered nitrogen-containing heterocycJe which may further be substi- 
tuted by oxo; the other symbols have the same significance as mentioned above] 
Among them, the groups of the formula: 



20 



25 [wherein each symbol has the same significance as mentioned above] 
are particularly preferred. 

[0056] As for the "5- to 9-membered nitrogen-containing heterocycle which may further be substituted by oxo" rep- 
resented by the ring C or D\ the same as in M 5- to 9-membered nitrogen-containing heterocycle which may further be 
substituted by oxo" represented by the ring B' may be exemplified. 
30 [0057] Among them, the group of the formula: 



35 




40 

is particularly preferred. 

[0058] When the phenyl group of "optionally condensed phenyl group which may have a substrtuent or substituents" 
in the above-mentioned item (3), is condensed with an optionally substituted tricyclic heterocycle, such groups are 
exemplified by those of the formula: 

45 



50 




[wherein the ring A has the same significance as mentioned above; at least one of the rings E, F and G is an optionally 
55 substituted heterocycle and the other is an optionally substituted 5- to 9-membered ring] 

[0059] The "optionally substituted heterocycle" and "optionally substituted 5- to 9-membered ring" represented by 
the ring E, F or G are exemplified by "optionally substituted heterocycle ,, and "optionalry substituted 5- to 9-membered 
ring" represented by the ring B or C. 
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[0080] Among them, the fallowings are preferred: 
(i) Groups of the formula: 





or 




[wherein the ring A has the same significance as mentioned above; the rings E\ P and G' each is a 5- to 9-mem- 
bered nitrogen-containing heterocycle which may further be substituted by oxo; and = indicates a single bond or 
double bond]; 

(ii) Groups derived from cyclic compounds by removing one hydrogen atom, which are exemplified by fluoranthene, 
acephenanthrylene, aceanthrylene, triphenylene, pyrene, chrysene, naphthacene, pleiadene, benzofa] anthra- 
cene, indeno[1^^a]lndene, cyclopenta[a]phenanthrene, pyrido41' f 2':1,2]imidazo[4,5-b]quinoxaIine, 1H-2-oxapy- 
rene, spiro[piperidin-4,9 -xanthene], and the like; and their dihydro-, tetrahydro-, hexahydro-, octahydro-, decahy- 
dro-derivatives, etc. 

[0061] As for the "5- to 9-membered nitrogen-containing heterocycle which may further be substituted by oxo" rep- 
resented by the ring E\ P or G\ the same as in "5- to 9-membered nitrogen- containing heterocycle which may further 
be substituted by oxo" represented by the ring B' may be exemplified. 
[0062] The group of the above-mentioned formula: 



[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tetracyclic condensed benzene rings by removing one hydrogen atom, which are 
exemplified by 2H-isoindolo[2,1-e]purine, 1H-pyrazolo[4\3V3,4]pyrido[2,1-a]isoindole, 1H-pyrido[2\3':4,5]imidazo 
[2,1-a]isoindole, 2H l 6H-pyrido[1 , ,2 , :3,4]imidazo[5 i 1-a]isoindole i 1H-isoindolo[2,1-a]benzimidazole, tH-pyrido[3\4': 
4,5]pyiTolop,1-a]isoindole, 2H-pyrido[4\3 , :4,5]pyiTolo[2,1-a]isoindole, 1H-isoindolo[2,1-a]indole, 2H-isoindolo[1 ,2-a] 
isoindole, 1H-cyclopenta[4,5]pyrimido[2,1-a]isoindole, 2H,4H-pyrano[4\3':4,5][1,3]oxazino[2,3-a]isoindole, 2H-isoind- 
olo[2,1-a] [3,1]benzoxazine, 7H-isoindolo-[1 ( 2-b][1,3]benzoxazine, 2H-pyrido[2\1 , :3,4]pyrazino[2,1-e]isoindole, pyrido 
[2\3':4,5]pyrimido[2, 1 -a] isoindole, pyridoP'^rS, 6]pyrimido[2,1 -ejisoirtdole, 1 H-pyridotr^^^pyrimidoP.I-alisoin- 
dole, isoindolo[2,1-e]quinazoline r isoindolo[2,1-e]quinoxaline, isoindolo[1 f 2-a]isoquinoiine, isoindolo[2,1-b]isoquino- 
line, isoindolo[2,1-a]quinoline, 6H-oxazino-[3 v > 4 t :3 f 4][1,4]diazepino[2,1^a] isoindole, azepino[2\V: 3,4]pyrazino[2,1-a] 
isoindole, 2H,6H-pyrido[2\1 ':3,4][1 ,4]-diazepino[2,1 -a] isoindole, 1 H-isoindolo[1 ,2-b][1 ,3,4]benzotriazepine t 2H-isoin- 
do!o[2,1-B][1 ,3,4]benzotriazepine, isoindolor2,1-d][1,4]benzoxazepine, 1H-isoindolo[2,1-b][2,4]-benzodiazepine, 1H- 
tsoindolo[2 v 1-cn2,3]benzodiazepine, 2H-isoindclo[1 ,2-a] [2 ,4] benzodiazepine, 2H-isoindolo[2 ? 1 -d]-[1 ^benzodi- 
azepine, 5H-indolo[2,1-b][3]benzazepine f 2H-isoindolo[1 ,2-a][2]benzazepine, 2H-isoindolo[1,2-b][3]-benzazepine, 
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2H-isoindolo[2 l 1-b][2]benz8z©pine, 2H-isoHndoto[1,2-b][1,3,4]benzoxazocine, isoindolo[2,1-b][1,2 f 6]benzotriazocine, 
5H-4,&-methano-1H-[1,5]diazacydoundecino[1,11-a]indole, and the like. 
[0089] Ths group of the above-mentioned formula: 




[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tetracyclic condensed benzene rings by removing one hydrogen atom, which are 
exemplified by IH^H-pyrroloP'.^^.Slpyrroloia^J-ijlquinoline, pyrroloP,2,1ik]cert>azole f 1H-furo[2\3 , :4,5]pyrrolo 
[3,2,1-IJJ-quinoline, IH^H-cyclopentaf^^lpynoloH^.a-delquinoxeline, 1H f 4H-cydopenta[4 f 5]pyrToIoI3 f 2 t 1-ij]qulno- 
line, pyridoP'.^rt.SJpyrroloIl ,2,3-deJbenzoxazine, [1 ,4]oxazino[2,3,4-jk]carbazole, 1H,3H-[1,3]oxazino{5 v 4 v 3-jk]carba- 
zole, pyrido^^^pSlpyrTOlotl^pS-deltl^benzothiazine, 4H-pyrro[3 P 2,1-de]phenanthridine f 4H p 5H-pyrido[3,2,1-de] 
phenanthridine, 1H t 4H^3a,6a-diazafluoroanthene l 1-oxa-4,6a-diazaf)uoroanthene, 4-oxa-2 P 10b-diazafluoroanthene, 
14hia-4,6a-diazafluoroanthene f 1H-pyrazino[3£,1-jk]carbazole, 1H-indolo[3,2,1-de] [1,5Jnaphthyrldine f benzo[b] 
pyrano[2,3,4-hi] indolizine, 1 H r 3H-benzo[b]pyrano[3 r 4 f 5-hl]indolizine ( 1 H l 4H-pyrano[2\3':4 p 5]pyrTolo[3 l 2 l 1-iJ]quino- 
line, 1H f 3H-benzo[bJthiopyrano[3 f 4,5-hi]indolizine, 1H-pyrido[3,2,1-jk]carbazole, 4H-3-oxa-llb-azacyclohepta[jk]flu- 
orene, 2H-azepino[1 \2': 1 ,2]pyrimidino[4,5-b]indole, 1 H,4H-cyclohepta[4,5]pyrrolo[1 ,2,3-de]quinoxaline, 5H-pyrido[3 , P 
4':4,5]pyrro!o[1,2,3-ef][1,5]benzoxazepine, 4H-pyrido{3\4^4,5]pyrToloP f 2 f 1-jk][4 l 1]benzothiazepine, 5H-pyrido{3\4 , : 
4 f 5]pyrrolo[1 ,2 f 3-ef][1,5]benzathiazepine f 5l4i3yrido{4\3V4 r ^pynx}lo[1 f 2 l 3^[1 v 5]benzothiazepine, [1,2,4]triazepino 
[6,5,4-jk]carbazole p [1 p 2 p 4]triazepino[6 l 7 l 1-jk]carbazole, [1 ,2,5]triazepinop,4,5ik]c»rbazole, 5H-[1 ,4]oxazepino- 
[2,3,4-jk]carbzo!e, 5H-[1 ^Jthiazepino^.S^jkJcarbazole, [1,4]diazepino[3,2,1-jk]carbazole, [1,4]diazepino[6,7,1-jk] 
carbazole, azepino[3,2,1 -jk]carbazole, 1 H-cycloocta[4,5]pyrrolo[1 ,2,3-de]quinoxaline p 1 H-cycloocta[4,5]pyrrolo 
[3,2,1-ij]quinoline, and the like. 
[0084] The group of the above-mentioned formula: 




[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tetracyclic condensed benzene rings by removing one hydrogen atom, which are 
exemplified by 1 H-indolo[1 ,2-a]benz imidazole, 1H-indolo[1 p 2-b]indazole, pyrrolo[2\1':3,4]pyrBzino[1.2-a] indole. 1H, 
5H-pyrro!o[1 '.^rt^pyrazinoll ,2-apndole, 2H-pyridoP' p 3 , :3 p 4]pyrrolo[1 ,2-a]indole, 1 H-pyrrolo[2 , i 3 , :3 p 4]pyrido[1 ,2-a]in- 
dole, 1H-indolo[1 P 2-a]indole, 6H-isoindolo[2 p 1-a]indole, 6H-indoIo[1 ,2-c][1,3]benzoxazine, 1H-indolo[1,2-b][1,2]benzo- 
thiazine, pyrimido[4\5':4,5]pyrimido[1,6-a]indole, pyrazino[2' ,3' :3,4]pyrrldo[1,2-a] Indole, 6H-pyrido[1\2': 3 p 4]pyrimido 
[1,6-a]indole, indolo[1,2-b]cinnoline, indolo-ll^-ajquinazoline, indolo[1,2-c]quinazoline, indolo[2,1-b]quinazoIine, ind- 
olo[1,2-a]quinoxaline, indolo[1 f 2-eH 1 .8] n aphthyridine, indolo[1,2-b]-2,6-naphthyridine, indolo[1,2-b][2,7]naphthyrid- 
ine, indoio[1 v 2-h]-1 y 7-naphthyridine, indolo[1 ,2-b]isoquinoiine, indolo[1,2-a]isoquinoline, indo!o[1,2-a]quinoline, 2H, 
6H-pyrido[2\1 T3,4][1 p 4]diazepino[1 ,2^a]indole, 1 H-indolo[2,1-c][1 .^benzodiazepine, 2H-indolo[1 ,2-d]l1 ^benzodi- 
azepine, 2H-indolo[2,1-a][2,3]benzodiazepine, 2H-indolo[2,1-b][1 ,3]benzodiazepine, 1H-indoJo[1,2-b][2]benzazepine, 
2H-indolo[1 f 2-a][1]benzazepine, 2H-indolo[2,1-a] [2]benzazepine, indolo[1.2-e][1,5]benzodiazocine, indolo[2,1-b][3] 
benzazocine, and the like. 

[0065] The group of the above-mentioned formula: 
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[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tetracyclic condensed benzene rings by removing one hydrogen atom, which are 
exemplified by IH-imidazofr.Zrl^pyridoP.^indole, IH-imidazon'.Zrtejpyrido^^-b] indole, immidazo[1\5':1,2] 
pyrido[3Ab]indoJe, IH-imldazoll'.S'tl.qpyrido^^blindole, 1H-imida2o-{2',r:2,3]pyrido[4,5-b]indole, imidazo[4 p &-a]- 
carbazole, imidazo[4,5-c]carbazole, pyrazolop,4-c]carbazole, 2H-pyrazino[1 > ,2*:1 l 5]pyrrolo[2 l 3-b]indole, 1H-pyrrolo 
[V&'A* 2]pyr1mido[4p5-b]indole, 1H-indolizino[6,7-b]indole, 1H-indolizinop,7-b]indole p indolo[2,3-b] indole, indolo 
[3,2-b]indole, pyrroio[2,3-a]carbazole, pyrrolo[2 p 3-b]carbazole, pyrroloP^-clcarbazole, pyirolop r 2-a]carbazole, pyrro- 
lo-[3,2-b]carbazole, pyrrolop,2-c]carbazole, pyrroloP,4-a]-carbazole, pyrrolo[3,4-b]carbazole, pyiroIo[3,4-c]cerba- 
zole, 1 H-pyridop^^SJfurop^-bJindole, 1H-furo[3,4-a]-carbazole, 1 H-turo[3,4-b]carbazole r 1 H-furo[3 /t-cjcarbazole, 
2H-furo[2 p 3-a]carbazole, 2H-furo[2,3-c]carbazole, 2 H-fu ro-[3 ,2 -a]ca rbazo le , 2 H-furop,2-c] carbazole, 1H-pyrido[3*,4': 
4 P 5]thieno[2,3-b]indo!e, thieno[3 , ,2 , :5 f 6]thiopyrano[4 l 3-b]indole l thienop*,4':5,6]thiopyrano[4,3-b]indole, 1 H-[1]-benzo- 
thieno[2 f 3-b]indole f 1H-[1J-benzothieno[3 f 2-b]indole, 1H-thienoP,4-a]carbazole, 2H-thleno[2 f 3-b]carbazole, 2H- 
thieno[3,2-a]carbazole F 2H-thienoP,2-b] carbazole, cyclopenta[4 r 5]py(Tolo[2 r 3^]quinoxaiine v cyclopenta[5,6]pyrido 
[2,3-bJindole, pyrido[2\3':3,4]cyclopenta[1 ,2-bpndole, pyridop^'ASlcyclopentall , 2-b]indole p pyridoP'^iS^Jcy- 
clopenta[1,2-b]indole, pyrido[3\4 , :4 p 5]cyclopenta[1 p 2-b]indole, pyrido[4\3':4 t 5]cyclopeiTta[1 P 2-b]indole, 1 H-cyclopenta 
[5,6]pyrano[2,3-b] indole, 1 H>cyclopenta[5,6]thio-pyrano[4 f 3-b] indole, cyclopenta[a]carbazole, cyclopenta[c]-carba- 
zole, indeno[1,2-b]indole, indeno[2,1-b] indole, [1,2,4ltriazino[4' f 3':1,2]pyrldo[3,4-b]indole, 1,3.5-triazino[1\2':1,1]pyri- 
do[3,4-b]indole, 1 H-[1 ,4]oxazino-[4\3': 1 ,2]pyrido[3,4-b]indole, 1 H-[1 ,4]oxazino[4',3':1 ,6]~pyridop p 4-b]indole, 4H-[1 ,3] 
oxazino[3',4':1,2]pyrido[3 P 4-b]indole t indolo[3,2-b][1,4]benzoxazine, 1 P 3-oxazino[6 p 5-b]carbazole, 2H-pyrimido{2M': 
2 p 3][1,3]thiazino[5,6-b]indole P 2H-[1 p 3]thiazino[3 , ^ , :1^]pyrido[3 l 4-b]indole, 4H-[1 p 3]thiazinop' ,4': 1 P 2]pyrtdo[3,4-b] in- 
dole, indolo[2,3-b][1,4]benzothiazine, indolo[3,2-b][1,4]benzothiazine, indolo[3,2-c][2,1]benzothiazine, 1,4-thiazino 
[2,3-e]carbazole, [1 ,4]-thiazino[2,3-b]carbazole, [1,4]thiazino[2,3-c] carbazole, 1,4-thiazino{3,2-b]carbazole, 1,4-thiazi- 
no[3,2-c]carbazole, 1H-indolo[2,3-g]pteridine, 1H-indoto[3 f 2-g]pteridine, pyrazino[l' p 2':1,2]pyrido[3 P 4-b]indole, pyrazi- 
no[r,2':1,qpyrido[4.3-b]indole, 1H-pyrido[2\3':5,6]pyrazino[2,3-b]indole, 1H-pyrido[3 , r 2 v :5,6]pyrazino[2,3-b]indole P 
1H-pyrido[3 , ,4':5.6]pyrazino[2,3-b]indole, pyridoII^I^-pyrimido^S-bJindole, pyrido[1',2':1,2]pyrimido[5,4-bl-in- 
dole,pyrido[2M':2,3]pyrlmidoI4 f 5-b]indo!e, pyrido-ir^'rl^pyridoP^-blindole, pyrimidoll'^l.ejpyrido-p^blindole, 
pyrimido[5',4':5,6]pyrano[2,3-bpndole, pyridazjno[4 > P 5':5,6]thiopyrano[4 l 5-b]indole, 1 H-indolo-[3,2-c]cinnoline, 1 H-ind- 
olo[2,3-b]quinoxaline, 1 H-pyrazino-{2,3-a]cart>azole l 1 H-pyrazino[2,3-b]carbazole, 1H-pyrazino-[2,3-c]carbazole, 1H- 
pyrfdazino[3,4-c] carbazole, 1H-pyridazino[4,5-b]carbazote, 1H-pyrimido[4,5-a]carbazole p 1 H-pyrimido[4,5-c]carba- 
zole, 1H-pyrimido[5,4-a]carbazole, 1H-pyrimido[5,4-b]carbazole, 1 H-pyrimido[5 f 4-c]carbazole, 7H-1,4-dioxino{2\3': 
5,6][1 ,2]dioxlno [3 ,4-b] indole, 6H-[1 ,4]benzodloxino{2,3-b] indole, 6H-[1 ,4]benzodithiino[2.3-b]indole, 1 H-indolo[2,3-b]- 
1 P 5-naphthyridine, 1H-indoio-[2,3-b][1 P 6]naphthyridine, 1H-indolo[2,3-b][1 p 8]naphthyridine, 1H-indolo[2 P 3-c]-1 p 5-naph- 
thyridine, 1H-indolop^-c][1 p 6Jnaphthyridine ( 1H-indolo[2,3-c][1 P 7]naphthyridine p 1H-indolo[2,3-c][1 p 8lnaphthyridine p 
1H-indolo[3,2-b]-1,5-naphthyridine, 1H-indolo[3.2-b][1,7]nBphthyridine p 1 H-indolo(3,2-b] [1 p 8]naphthyridlne, 1H-indolo 
[3,2-c][1,e]naphthyridine, indolo[2,3-a]quinolizine, indolo[2 p 3-b]quino!izine p indolo[3,2-a]quinolizine, indolo[3^-b]qui- 
nolizine, pyrano[4 , t 3 , :5,6]pyrido[3 P 4-b]indole, pyrido[4',3':4,5]pyranop,2-b] indole, pyrido[4',3':5,6]pyrano[2,3-b] indole, 
pyrtdo[4',3':5 p 6]pyrano[3,4~b]indole, 1 H-indolo[2 p 3-cpsoqLiinoline, 1 H-indolo[3 p 2-c]isoquinoIine, 1 H-indolo[2,3-c]qu inc- 
line, 1H-indolo[3,2-c]quinoline, 1H-pyrido[2,3-a]carbazoie, 1 H-pyrido[2,3-b] carbazole, 1 H-pyrido[2 P 3-c]carbazole, 1H- 
pyrido[3,2-a]carbazole, 1H-py rid o[3,2-b] carbazole, 1H-pyrido[3,2-c]carbazole, 1 H-pyrido[3,4na]carbazole, 1H-pyrido 
[3,4-b]carbazole, 1 H-pyrido[3,4-c]carbazole, 1H-pyrido[4,3-a]carbazole, 1H-pyrido[4,3-b]carbazole, 1H-pyrido[4,3-c] 
carbazole, 1H-quindoline, 1H-quinindoline, lH-pyranop\4':5,6]pyrano[4 p 3-b]indole, [1]-bertzopyrano[2,3-b]indole p [1] 
benzopyrano[3,2-b]indole, [1]-benzopyrano-[3 P 4-b]indole, [1]benzopyrano[4,3-b]indole P [2]-benzopyrano[4,3-b] indole, 
pyrano[2,3-B]carbazole, pyrano[2,3-b]carbazole, pyrano[2,3-c]carbazole, pyrano[3,2-a] -carbazole, pyra no [3, 2-c] car- 
bazole, pyrano[3,4-a] carbazole, 1H-phosphinolino[4,3-b]indole, [1]benzothiopyrano[2,3-b]indole, [1]benzothiopyrano 
[3,2-b]indole, [1]benzothlopyrano[3,4-b]tndole, [1]benzothiopyrano[4,3-b]indole, [2]benzotrtiopyrano[4,3-b] indole, 1H- 
benzo[a]carbazole, 1H-benzo[b] carbazole, 1H-benzo[c] carbazole, [1, 6 ,2]oxathiazepino[2\3':1,2]pyrido[3,4-b] indole, 
IH-azepinoir^*: 1,2]pyrido[3,4-b]indole t IH-pyridoir^ilpZlazepino^^blindole, 2H-pyrido[r p 2 , :1,2]azepino[3 p 4-b] 
indole, 1 H-pyrido[3 , ,2 , :5,6]oxepino[3,2-b]indole, 1 H-pyrido^^iS^oxepinoP^-blindole, 2H-pyrido[2\3':5,6loxepino 
[2 p 3-b]indole P 2H-pyrido[2',3 , :5,6]oxepino[3,2-b]indole, 2H-pyrido-[3',4': 5, 6]oxepinoP,2-b] indole, pyrido^^r^SJcy- 
clohepta[1,2-b]indole, pyridop\2':3,4]cyclohepta[1 ,2-b]indole, pyridop'.^^pSJcycloheptall^-b] indole, pyridop,^: 
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5,6]cycloheptB[1,2-b]indole. 2H-pyrano[3',2 , :2 ( 3]azepino[4,5-b]indol« f 1Hnndoto[3,2-b][1,qbenzoxazepine, 1H-indolQ 
[3^-d][1,2]benzoxazepiri8, 1H-indolo[2,3-c][1,5]benzothiazepin8, [1,4]diazepino[2,3-a]carbazole, indolo[2,3-b][1,5] 
benzodiazepine, indolo[2,3-d][1,3]benzodiazepine, indolo[3,2-b][1 ,4] benzodiazepine, indole [3,2-b][ 1,5] benzodi- 
azepine, indo!o[3,2-d] [1,3] benzodiazepine, indolo[3,2-d][2 ,3] benzodiazepine, indo!o[2,3-a] [3]benzazepine, indolo 
[2,3-c][1]benzazepine, indolo[2,3-d][1]benzazepine, indoio[2,3-d][2]benzazepine, indoio[3^-b][1]benzazepine, indolo 
[3,2-cj[1]benzazepine, indolo[3,2-d][1]benzazepine, 1H-indolo[2,1-b][3]benzazepine, 1KH1]benzoxepino[5,4-b]indole, 
1 H-[2]benzoxepino[4,3-b]indole, 1 H-[1]benzothiepino[4,5-b]-indole, 1 H-[1 ]benzothiepino[5,4-b]indole, benzo[3,4]cy- 
etohepta[1,2-b]indole, berizo[4,5]cyclohepta[1,2-b]indole, benzo[5,6]cyclohepta[1 ,2-b]indole, benzo[6,7]cyclohepta 
[1 f 2-b]indole, cydohepta[b]carbazole, 4H-[1.5]oxazocino[5 a ,4 , :1,6]pyrido[3 l 4-b]indole, azocino[1 a ,2 l :1,2]pyrido[3 l 4-b] 
indole, 2 f 6-methano-2Hnazecino[4,3-b] indole, 3 f 7-methano-3H-azecino-{5,4-b]indole, pyrido[1' f 2 , :1,8]azocino[5 f 4-b] 
indole, pyrido-f^'^TloxocinoP.S-blindole, pyrido44 r ,3 , :6,7]oxocino[4,3-b] indole, 1 ,5-methano-1 H-azedno{3.4-o]in- 
dole, 2,6-methano-1H-«ecino[5,4-b]indole, 1 H-pyrido[3\4' :5,6]cycloocta[1 ,2-b]indole, 1 ,4-ethanooxocino[3,4-b]in- 
dole, pyrano[3 p ,4*:5,6]cycloocta[1,2-b]indole, 1H-indolo[2,3-c][1,2,5,6]benzoteirazocine, 1H-indolo[2,3-c][1,6]benzodi- 
azocine, 6,13b-methano-13bH-azecino[5,4-b]indole p oxocino[3,2-a]carbazole, 1 H-benzo[g]cycloocta[b]indole, 6,3- 
(iminomethano)-2H-1,4-thiazonino[9,8-b]indole, 1H f 3H-[1 ^loxazonino^.^rl^JpyridoP^lindole, 2H-3,6-ethanoa- 
zonino[5,4-b]indole t 2H-3,7-methanoazecycloundecino[5,4-b]indole, 1H-6,12b-ethanoazonino[5,4-b]indole, Indolo 
[3,2-e][2]benzazonine, 5,9-methanoazacycloijndecino[5,4-b]indole, 3,6-ethano-3H-azedno[5,4-b]indole, 3,7-meth- 
ano-3H-azacydoundecino[5,4-b]indole, pyrano[4 , ,3 , :8,9]azecino[5,4-b]-indole, 1H-indolo[2,3-c][1 ,7]benzodiazecine, 
1H-indolo[3,2-e][2]benzazec.ne, berizo[e]pyrrolo[3,2-b]indole, benzo[e]-pyrrolo[3,2-g]indole, benzo[e]pyrrolo[3,2,1-hi] 
indole, benzo[e]pyrrolo[3 r 4-b]indole, benzo[g]pyrrolo[3,4~b]indole, 1H-benzo[f]pyrrolo[1,2-B]indole, 1 H-benzo[g]pyrro- 
lo[1.2-a]indo'e, 2 H-benzo[e]pyrrolo[1 ,2-a] indole, 1l+benzo[f]-pyrrolo[2,1-a]isoindole, 1H-benzo[g]pyrrolo[2,1na]isoin- 
dole, 2H-benzote]pyrrolo[2,1-a]i3oindole, isoindolo[6,7,1-cde]-indole, spiro[cyclohexane-1,5 , -[5H]pyrrolo[2,1^a]isoin- 
dole], isoindolo[7,1,2-hij]quinoline, 7,11-methanoazocinoC1^-a]-indole, AH-methanoazocinop.l-alisoindole, dibenz 
[cd,f|-indole, dibenz[cd,g] indole, dibenz[d,f]indoJe v 1H-dibenz[e,g]indole, 1 H-dibenz[e,g]isoindole, naphtho[1,2 f 3-cd]- 
indole, naphtho[1,8-ef|lndole, naphtho[1 ,8-fg] indole, naphtha[3,2,1-cd]indole, 1H-naphtho[1,2-e] indole, 1H-naphtho 
[1,2-qindoie, 1H-naphtho[1,2-g] indole, 1H-naphtho-[2,1-e]indole, 1 H-naphtho[2,3-e]indole, 1 H-naphthofl^-fl-iscin- 
dole, 1H-naphthc[2,3-e]isoindole, spiro[1H-cart)azole-1,r-cyciohexane], spiro[2H-carbazol-2,r-cyclohexane], spiro 
[3H*»rbazol-3,1 -cyclohexane], cyclohepta[4,5]pym)lo[3^-f]quinoline, cyclohepta[4,5]pyrrolo[3,2-h]quinoline, azepi- 
no[4.5-b]benz[e]indcle f 1 H-ezepino[1 ,2-a]benz[f]indol8, 1H^azepino[2,1-a]benz[qisoindole, benzo[e]cyclohepta[b]-in- 
dole, benzo[g]cyclohepta[b]indole, and the like. 
[0066] The group of trie above-mentioned formula: 



[wherein each symbol has the same significance as mentioned above] 

includes the groups derived from tetracyclic condensed benzene rings by removing one hydrogen atom, which are 
exemplified by IH-dipyrrolop^iS'.ZJ'-hqindole, spiro[cydopentane-1^'(1>i)^yniolo[3,2,1-hi]indole], spiro[imida- 
zolizine^,lX2*HH4KI]pynolo[3,2,1-ij]quinoline], pyrido[2,3-b]pyrrolo{3,2,1 -hi] indole, pyrido[4,34>]pyirolo[3,2,1-hi]in- 
dole, benzo[de]pyrrolo[3,2,1-ij]quinoline, SH-pyrroloP^I-deJacridine, 1H-pyrrolo[3,2,1-de]phenanthridine, spiro[cy- 
dohexane-I^HeHlpyrrolo^^.l-ijlquinoline], 4 F 9-methanopyrrolo{3,2 i 1-lm][1]benzazocine, spiro[cycloheptane-1,6- 
[6H]pyrrolo[3 p 2,lHj]quinoline], IH-pyiranop^dJpyrrolop^.l-jkllllbenzazepine, 3H-benzo[b]pyrrolo[3,2,1-jk][4,1] 
benzoxazepine, 7H-indolo[1,7-ab][4,1]benzoxazepine, benzo[b]pyrrolo[3,2,1-jk][1,4]benzodiazepine, indolo[1,7-ab] 
[1 ,4]benzodiazepine, indolo[1 ,7-ab][1]benzazepine, indoto[7, 1 -ab][3]benzazepine, 1 H-cyclohepta[d][3,2,1-jk][1]ben- 
zazepine, spiro[azepino[3,2, 1 -hi]indole-7(4H), 1 '-cycloheptane], 4H-5, 1 1 -methanopyrrolo[3,2, 1 -no][1 Jbenzazacy- 
cloundecine, spiro[azepino[3,2,1-hi]indole-7(4H),r-cyclooctane], and the like. 
[0067] Among them, particulariy preferred is a group of the formula: 
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[0068] The "optionally condensed phenyl which may have a substituent or substituents" represented by Ar preferably 
Includes, for example, optionally substituted groups of formula: 




Particularly preferred is a group of formula: 




n is, preferably, an integer of 1 to 6. 
[0099] Particularly preferred are 2 to 6, and especially preferred is 2. 

[0070] R is hydrogen or optionally substituted hydrocarbon group, which may be different according to repetition of n. 
[0071] As for the "optionally substituted hydrocarbon group*' represented by R, the same as in "optionally substituted 
hydrocarbon group" represented by R 1 may be exemplified. 
[0072] R is preferably a hydrogen atom. 

[0073] The "optionally substituted amino " represented by Y includes, for example, groups of the formula: 
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R 

[wherein R A and R 5 each is hydrogen, optionally substituted hydrocarbon group, or acyt] 

[0074] As for the "optionally substituted hydrocarbon group" and "acyl " represented by R 4 and R 5 , the same as in 
"optionally substituted hydrocarbon group" and "acyT represented by R 1 may be exemplified. 
[0075] The"nitrogen-cont8ining saturated heterocyclic group" of "optionally substituted nitrogen-containing saturated 
heterocyclic group" represented by Y includes 5Ao 9-membered (preferably, 5- to 7-membered) nitrogen-containing 
saturated heterocyclic group which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur, in ad- 
dition to carbon atoms and one nitrogen atom. Such a group is exemplified, for example, by groups of the formula: 

"Oh -O "IP 

H V-NH V^ 1 H H 



N — v 0 \ H 




NH — N 





■O -o 

H . H 



■o o - "Q 

Among them, the 6-membered cyclic groups are preferred. Particularly preferred is a group of the formula: 

-O" 

[0076] As for the "substituent" of "optionally substituted nitrogen-containing saturated heterocyclic group", the 
same"substituenr as in "optionally substituted nitrogen-containing saturated heterocyclic group" represented by the 
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above-mentioned ring B may be exempGfied. The number of the substituent is 1 to 5. In addition, the nitrogen atom on 
the "nitrogen-containing saturated heterocyclic group" of "optionally substituted nitrogen-containing saturated hetero- 
cyclic group" may have the same group as those represented by the above-mentioned R 1 . 
[0077] Preferably, Y is a group of the formula: 




[wherein R 6 has the same significance as R 1 ] Particularly preferred is a group of the formula: 



-O 



[wherein RG has the same significance as mentioned above] 

[0076] R 6 is preferably hydrogen or optionally substituted hydrocarbon group. Particularly preferred are C7_ 16 aralkyl 
(preferably, benzyl) and the like, which may be substituted by 1 to 3 substituents selected from halogen (preferably, 
fluoro, etc.), alkyl (preferably, methyl, etc.), C 1-6 alkoxy (preferably, methoxy, etc.), cyano, nitro and hydroxy. 
[0079] Compound (I) preferably includes those in which Ar is a group of the formula: 
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among which, when Ar is phenyl, it may be substituted by substituent(s) selected from (1) halogen (fluoro, etc.), (2) 
alkoxy (methoxy, etc), (3) amino, (4) (mono- or di-) alkylamino (methylamino, ethylamino, dimethylamino, 
diethylamino, etc.), (5) pyrrolidine, (6) pjperidino, (7) piperazino, (8) N-methylpiperazino, (9) N-acetylpiperazino, (10) 
morpholino, (11) hexamethylenimino, (12) imidazolyl, and (13) alkyl (propyl, etc.) which may be substituted by a 
carboxy optionally esterified by C^g alkyl (methyl, etc.); 

when Ar is condensed phenyl, its heterocyclic portion may be substituted by substituerrt(s) selected from (1) C 1-0 
alkyl (methyl, ethyl, propyl, n-butyl, etc.), (2) C 7 . 18 aralkyl (benzyl, phenyethyl, etc.) which may be substituted by 
substituent(s) selected from halogen (fluoro, chloro, etc.), alkyl (methyl, etc.), C^g alkoxy (methoxy, etc.) and 
nltro, (3) alkyl-carbonyl (acetyl, propionyl, isobutyryl, pivaloyl, etc.), (4) C 7 . 16 aralkyl-carbonyl (phenylacetyl, 
etc.), (5) Cq_^ aryl-carbonyl (benzoyl, etc.), (6) alkyl-carbonyt-C 6 _ 14 aryl (methylbenzoyl, etc.), (7) C 1-e alkoxy- 
carbonyl-C 6 _ 14 aryl (methoxybenzoyl, eta) end (8) pyridyl; 
nis2; 

R is hydrogen; 

Y is a group of the formula: 




wherein the symbol has the same significance as mentioned above; 
and 

R 6 is (1) hydrogen atom, (2) alkyl (methyl, ethyl, isopropyl, etc) which may have subslituent(s) selected from 
cyano, hydroxy, (mono- or di-)C 1-6 alkylamino (diethylamino, etc.), pyridyl, and carboxy optionally esterified (by 
C^g alkyl (ethyl, etc.)), (3) Cj.^ aralkyl (benzyl, cc-methylbenzyl, phenylethyl, etc.) which may-be substituted by 
substituent(s) selected from halogen (fluoro, chloro, eta), alkyl (methyl, t-butyl, etc.), halogeno alkyl 
(trifluoromethyl, etc), hydroxy, C 1-e alkoxy (methoxy, etc), nitro, amino, cyano, carbamoyl, C A _$ alkoxy optionally 
substituted by carboxy (OCH 2 C0 2 H, OCH 2 C0 2 Et, etc) which may be esterified (by alkyl, etc), carbamoyl 
optionally substituted by alkyl or amino optionally substituted by forrnyl (NHCHO, NHCONH^ NHCONHMe, 
etc), and alkytenedioxy (methyienedioxy, eta), (4) C,_ e alkyl (methyl, propyl, etc.) which may be substituted 
by carboxy optionally estenfied (by alkyl (ethyl, etc.), etc), or (5) C 1-e alkyl-carbonyl (acetyl, etc) optionally 
substituted by (mono- or di-) alkylamino (dimethylamino, etc.). 

[0080] Particularly preferred Compound (I) includes those in which Ar is a group of the formula: 




n is 2; 

R is hydrogen; 

Y is a group of the formula: 
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[wherein R 6 * is benzyl which may be substituted by 1 or 2 substituerrts selected from halogen, alkyl, 
alkoxy, cyano, nftro and hydroxy] 

10 [0081] Particularly preferred are: 

8-[3-[1-[(3-fluororjherryl)methyn-4-plperi 

8-[3-[1-(rjhenylmethyl}-4^ and 
8-[3-[1 -[(2-hydroxyphenyl )methyt)-4-piperidiny l]-1 -oxopropy l]-1 ,2,5,6-tetrahydro-4H-pyrrolo[3,2 ( 1 -ij]q uinolin- 
15 4-one; 

or salts thereof. 

[0082] Compounds (I) or salts thereof may be produced by a per se known process or its equivalent process. For 
example, the objective compounds of the above formula may be produced according to: 

(1) the methods as described In J P-A 3-1 73867/1 991 (EP-A 0378207) and JP-A 64-791 51/1989 (EP-A 0296560), 
when the "optionally condensed phenyl which may be substituted by a substituent or substituents n represented by 
Ar does not form a condensed ring; 

(2) the methods as described in JP-A 5-140149/1993 (EP-A 0487071), JP-A 6-166676/1994 (EP-A 0560235), JP- 
25 A 6-206875/1994 (EP-A 0567090), and J P-A-2-1 69569/1 990 (USP 4,895,841), when the "optionally oondensed 

phenyl which may be substituted by a substituent or su bstituents" represented by Ar is condensed with an optionally 
substituted monocyclic heterocycle; 

(3) the methods as described in JP-A 7-206654/1995 (EP-A 0607864), when the "optionally condensed phenyl 
which may be substituted by a substituent or su bstituents" represented by Ar Is condensed with an optionally 

3Q substituted bicyclic heterocycle or with two identical or different monocyclic heterocycle (provided that at least one 

of two is a monocyclic heterocycle); and 

(4) the methods as described in JP-A 7-309835/1995 (EP-A 0655451), when the "optionally condensed phenyl 
which may be substituted by a substituent or substituents" represented by Ar is condensed with an optionally 
substituted tricyclic heterocycie. 

36 

2) Compounds of the formula: 



40 



45 




wherein one of the side chain containing OZaa, R 288 and R 3aa is attached to the carbon atom indicated by an 
asterisk * on the ring Baa; the ring Aaa is benzo, thieno, pyrido, pyrazino, pyrimido, furano, seieno, pyrrolo, thiazolo 

so or imidazolo; R 1aa is phenyl, pheny1-C 1-6 alkyl, cinnamyl or heteroarylmethyt (where the heteroaryf includes imi- 

dazole thiazolo, thieno, pyrido or isoxazolo), and the phenyl and heteroaryl may be substituted by 1 or 2 su bstit- 
uents selected from C-^ alkyl, alkoxy and halogen; R 288 and R 3aa each represents independently a hydrogen 
atom, alkoxy, alkyl optionally substituted by 1 - 3 fluorine atoms, benzyl oxy, hydroxy, phenyl, benzyl, 
halogen, nitro, cyano, COOR^a, CONHR** NR^RSea, NR^COR 588 or SOpaaCH 2 Ph (where paa is 0, 1 or 2), 

55 or R 2aa and R 388 taken with the adjacent carbon atoms may form a 5- or 6-membered ring (carbon, nitrogen and 

oxygen atoms constitutes the ring), for example, methylenedioxy, ethylenedioxy or lactam ring; R* 88 and R 588 each 
represents independently hydrogen or alkyl, or R 4 * 8 and R 5aa in NR^R 588 taken with the adjacent nitrogen 
atom may form a 4- to 8-membered ring containing at least one nitrogen atom (the other atoms constituting the 
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10 



16 



20 
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40 



46 



50 



ring are carbon, oxygen and nitrogen); in addition, R 488 and R 588 in NR^COR 588 taken with the adjacent nitrogen 
atom and carbon atom may form a 4- to 8-membered lactam ring; Xaa is nitrogen or CH, and Yaa is oxygen, sulfur 
or NR 688 ; R 688 is hydrogen, C 1-e alkyi, CO-Ci_e alkyl or SO^phenyt (where the phenyl may be substituted by 1 to 
5 substituents independently selected from alkyl); naa is an integer of 1 to 4; qaa each is independently 1 or 
2; Zaa is oxygen or sulfur; 

or salts thereof. Such compounds are exemplified by 1 -(2-methyl-1 H-benzimidazol-S-yl) -3-[1-(phenyImethyl}- 
4-piperidinyl]-1 -propanone, 1-(6-methyibenzo[b]thien-2-yl)^1 -{phenyl methyl )-4-piperidiny I]- 1- prop an one, 1- 
(e^ethylindol^^^^l-Cphenylmethyl^piperidinyq-l^ropanone, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in WO 93/07140 or its equivalent process. 
3) Compounds of the formula: 



wherein R 1bb and R 2Db each is hydrogen, alkoxy, benzyloxy; phenoxy, hydroxy, phenyl, benzyl, halogen, nitro, 
cyano, group of the formula: COR** 8 , -COOR»*>, -CONHR 588 , -NR 58 ^ 6 * 8 or -NR 5W >COR 8W > (where R 588 and 
R6bb each is i] hydrogen atom, ii] C 1-e alkyl, Hi] phenyl or benzyl which may be substituted by 1 or 2 substituents 
selected from halogen, O,^ alkyl, trifluoromethyl, C 1-4 alkoxy, cyano, nitro and hydroxy; or R 5bb and R 608 in 
_NR5bbR6bb taken together may form a 4- to 8-membered nitrogen-containing ring; R 5138 and R 6bb in -NR 6bb COR ebb 
taken together may form a 4- to 8-membered lactam ring], C<i_e alkyl optionally substituted by 1 to 3 fluorine atoms, 
group of the formula: SO pbb CH2-phenyl or SOp^C^ alkyl (where pbb is 0, 1 or 2), pyridyf methyloxy, thienytmeth- 
yloxy, 2-oxazolyl, 2-thiazolyl or benzenesulfonamido (said phenoxy, benzyloxy, phenyl, benzyl, benzenesulfbna- 
mtdo, pyridylmethyloxy, thienyl methyloxy, 2-oxazolyl, and 2-thiazolyl may be substituted by 1 or 2 sub-strtuents 
selected from halogen, alkyl, trifluoromethyl, 0 A . Q alkoxy, cyano, nitro and hydroxy); or 
R 1bb and R 2bb , when they are attached to the adjacent carbon atoms and when Xbb is oxygen, sulfur or NR 488 
(R 488 is hydrogen or alkyl), taken with the attached carbon atoms may form a group of the formula: 



[wherein Jbb is oxygen, sulfur or NR 4bb ; abb is 1 or 2; R 3bb is hydrogen or C 1-6 alkyl; Qbb is oxygen, sulfur, NH, 
CHCHg, C(CH 3 ) 2 , -CH=CH- or (CH^ bb ; and Ibb is an integer of 1 to 3]; 

Xbb is oxygen, sulfur, -CH=CH-, -CH=N-, -NH=CH-, -N=N- or NR 488 (R 488 has the same significance as mentioned 

above); Ybb is -(CH^u,-, -CH=CH(CH2) nbb -, -NR^CH^u,- or -0(CH z ) inbb -(R 4 bb has the same significance 

as mentioned above; nbb is an integer of 0 to 3; mbb is an integer of 1 to 3); Mbb is -CH- or nitrogen; 

Lbb is Q phenyl or phenyt-C^g alkyl which may be substituted by 1 to 3 substituents selected from halogen, 

alkyl, C 1-e alkoxy, alkoxy-carbonyl and alkyl-carbonyl, ii) cinnamyt, iii) pyridyl methyl, or iv) group of the 

formula: 
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[wherein bbb is an integer of 1 to 4; R 13bb and R 14bb each is hydrogen, C-,^ alkyl, halogen or phenyl; Ebb and Fbb 
each is 

-CH- or nitrogen; Gbb is oxygen, sulfur or NR 4 ** (R 4W > has the same significance as mentioned above); provided 
that when both of Ebb and Fbb are nitrogen, then one of R 13bb and R 14bb Is absent] 

R 7bb and R abb each is hydrogen, C 1 _ 6 alkyl, C,^ alkoxy-carbonyl, alkyl-carbonyl, or alkoxy; provided that 
said C 1-6 alkoxy is not attached to the carbon atom adjacent to the nitrogen] 

or salts thereof. Such compounds are exemplified by 3-[2-[1 ^phenylmethyl)^^iperidinyi]ethylh5 F 6 f 8-trihydi^7H- 
isoxazolo[4,5-g]qulnolln-7-one. 6.8-dihydro^-[2-[Hphenylmethy0^pipe^^ 
zisoxazol-7-one, 5,7Kiihydro^[2-[1-(pheriylmethy1)^-pi^ 
and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 6-500704/1994 (WO 92/17475) or its equivalent process. 
4) Compounds of the formula: 




[wherein the ring Acc is benzo, thieno, pyrido, pirazfno, pyrimido, furano, seleno or pyrrolo; 
R2cc i s hydrogen, C-,^ alkyl, benzyl, fluono or cyano; 

R 3oc , R 400 , R 5 " 5 and R 600 each is hydrogen, alkoxy, benzyloxy, phenoxy, hydroxy, phenyl, benzyl, halogen, 
nitno, cyano, -COOR 9 " 5 , -CONHR 900 , -NR^R 10 ** -NR^COR 1000 , or alkyl which may be substituted by 1 to 
3 fluorine atoms; 

SOpccCHg-phenyl (pec is 0, 1 or 2), pyridylmethyloxy or thienylmethyioxy (said phenoxy, benzyloxy, phenyl, pyri- 
dylmethyloxy and thienylmethyioxy may be substituted by 1 or 2 substituents selected from halogen, alkyl,- 
trifluoromethyl, alkoxy, cyano, nitro and hydroxy); or 

two of R 300 , R 400 , R 5oc and R 800 , taken with the adjacent carbon atoms, may form a saturated 5- or 6-membered 
ring (e.g., methyl enedioxy, ethylenedioxy or lactam ring) in which each atom is carbon, nitrogen or oxygen in 
addrton to the adjacent carbon atoms; 
R 9oc and R 10cc each is hydrogen or C,^ alkyl; or 

R 9cc and R 10oc in NR^R 1000 taken together may form a 4- to 8-membered cyclic amino in which one of the ring- 
constituting atoms is nitrogen and the others are carbon; or 

r9cc an< j r10cc i n NR^COR 10 * 50 taken together may form a 4- to 8-membered lactam ring; 
Gcc is carbon or nitrogen; 

Ecc is carbon, nitrogen, oxygen, sulfur, sulfoxide or sulfone; 
= is a single bond or double bond; 

the carbon located at any of the 1-, 2- or 3-posrtion adjacent to a carbonyl group on the ring DCC may be replaced 
by an appropriate nitrogen (to form a lactam ring as said carbon is located at the 1-, 2- or 3-position on the ring DCC); 
Xcc is O. S, NOR 1 <* hydrogen or C^ slkyl (provided that a double bond is formed between Xcc and the ring Dec, 
only when the atom on the ring Dec to which Xcc is attached is carbon, and Xcc is O, S or NOR 10C ); 
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Rice | s hydrogen or alky!; 
qcc is 1 or 2; 

when the ring Deo is a lactam, ncc is an integer of 1 to 3, and when the ring Dec is not lactam, ncc is 0 or an integer 
of 1 to 3; 

s Mcc is carbon or nitrogen; 

Lcc is phenyl, phenyl-C^ alkyi, dnnamyl or pyridytmethyl (said phenyl and phenyl-Cj.g alkyl may be substituted 
by 1 to 3 substituents selected from alkyl, C^e alkoxy, alkoxy- cerbonyl, elkyl-carbonyl and halogen); 
riioc j 3 hydrogen, halogen, hydroxy, C 1-4 alkyl, C-,^ alkoxy or oxygen; 

r12oc anc j r13cc eaC h is hydrogen, fluoro, hydroxy, acetoxy, O-mesylate, O-tosylate, C,^ alkyl or alkoxy; or 
10 when both of R 12oc and R 13oc are attached to carbon atoms, they taken with the atoms to which they are attached 

may form a 3- to 5-membered ring in which the constituting atoms are carbon or oxygen; 
R7cc an( j r7oc each [ s hydrogen, alkyl or alkoxy (said C 1-0 alkoxy is not bound to the carbon adjacent to 
the nitrogen, alkoxy-carbonyl and alkyl-carbonyl); or 

R 8cc and R 12cc , taken with the atoms to which they are attached, may form a 4- to 7-membered saturated carboycle 
is (one of the above-mentioned carbon atoms may be replaced by oxygen, nitrogen or sulfur); 

provided that (a) when Ecc is carbon, nitrogen, oxygen, sulfur, sulfoxido or sulfbne, Gcc is carbon; (b) when Geo 
is nitrogen, Ecc is carbon or nitrogen; (c) when both of Ecc and Gcc are nitrogen, and when Gcc is carbon and 
Ecc is oxygen, sulfur, sulfoxido or sulfbne, R 200 is absent; (d) the atoms located at the 1-, 2- and 3-positions on 
the ring Dec each is not bound through more than one double bond; (e) when R 11cc is oxygen, it is bound to the 
20 ring Dec through a double bond, and when R 11cc is other than oxygen, it is bound to the ring Dec by a single bond; 

(f) when Xoc and R 110C both are oxygen and respectively bound to the carbon at the 1- and 3-positions or at the 
3- and 1-posrtions on the ring Dec, the carbon at the 2-position on the ring Dec is replaced by nitrogen; and (g) 
Xcc is bound to the ring Dec at the adjacent position at which a hydrocarbon group containing a group of the formula: 

26 
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3S is attached] 

or salts thereof. Such compounds are exemplified by 2,3Klihydro-2-[[1-(phenylmethyi)-4-piperidinyl]methyiene]- 
1H-pyrro!o[1,2-a]indol-1-one, 1,2 p 3,4-tetrahydro-4-meth^ 
clopent[b]-indol-3-one, 2,3-dihydro-2-[[Hphenylmethyl)^-piperi 

1-one, 1 ,2,3,4-tetrahydru-6-methyl-2^1-(phen and the 

40 like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 4-234845/1 992 (EP-A 441517) or its equivalent process. 
5) Compounds of the formula: 



50 




wherein Xdd is hydrogen, lower alkyl, lower alkoxy, hydroxy or nitro; Ydd is hydrogen or lower alkoxy; or Xdd and 
Ydd taken together form a group of -OCH2O- (in this case each position of Xdd and Ydd attached on the benzene 
ring has to be adjacent each other); Zdd is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen or nitro; ndd is 
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0 or 1 ; or salts thereof. Such compounds are exemplified by 2-{(N-benzylpip8ridin-4-y1)methyl}-2a t 3,4 ,5-tetrahydro- 
1(2H)^acenaphthylen-1-one t 2-[[N-(3~fluorobenzyl)piperidin-4^ 
en-1-one, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 6-116237/1994 (EP-A 517221, USP 5,106,856) or its equivalent process. 
6) Compounds of the formula: 




ORiee 



wherein R 1ee is hydrogen, lower alkyl, eryl lower alky!, CONHR 11ee or CONR^R^; R^ is hydrogen, cyano, 
CH 2 NR aoe R 9ao , CONHR^ or CONR eee R 7w ; R 3ee is a group of the formula: 




(where R-ioee 13 hydrogen, lower alkyl, aryl lower alkyl, CONHR^, CONR 6ee R 7ee , acyl, acyloxy lower alkyl or 
acyloxyaryl lower alkyl); is hydrogen, halogen, lower alkyl or lower aikoxy; is hydrogen, lower alkyl or 
aryl lower alkyl; R^ is lower alkyl or aryl lower alkyl; R 7ee is lower alkyl or aryl lower alkyl; R^, is hydrogen, lower 
alkyl, aryl lower alkyl or acyt; Rq^ is hydrogen, lower alkyl or aryl lower alkyl; R 11ee is lower alkyl, aryl or aryl lower 
alkyl; provided that when R 1ee Is hydrogen or lower alkyl, R 2ee is not hydrogen; 

or salts thereof. Such compounds are exemplified by 1-rne1hyM-(4*cyano-7-methoxy-2-benzofuranyl)piperidine, 
1 -methy1-4-<4-N , N-diethyl amido-7-methoxy-2-benzofuranyl)-piperidine, 1 -methyl-4-(4-N, N- diethyl ami nomethy I - 
7-methoxy-2-benzoHiranyl)piperidine, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 7-109275/1995 or its equivalent process. 
7) Compounds of the formula: 




wherein Xff is hydrogen, halogen, lower aikoxy, lower alkyl, hydroxy or trifluoromethyl; mff is 1 or 2; R 1ff is hydrogen 
or lower alkyl; R^ is hydrogen, a group of the formula: 
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<x^X3- (cH2W - 

(wherein nff is 1 or 2; Xff and mff have the same significance as mentioned above), 
a group of the formula: 



ryi- 

(Xff) mf r\==/ 



(wherein Xff and mff have the same significance as mentioned above), or 
a group of the formula: 




OfCH^pff- 



Yff 



(wherein Xff has the same significance as mentioned above; Yff is hydrogen or a group of the formula: COR^ 
(where R^ is hydrogen or lower alkyl); pff is 2 or 3); 

or salts thereof. Such compounds are exemplified by 1 ,4-d i hyd ro-7-methoxy-4-methy i- 1 '-phenyl methyl spi ro[cy- 
clopent-[b]indole-3(2H) l 4'-piperidine] l 1,4-dihydro^metrr/l-1X4-me^ 
3(2H),4'-piperidine], and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in WO 97/37992 or its equivalent process. 
8) Compounds of the formula: 



Xgg 

R 2gg- N ^ N - R 3gg 




Ar gg 



CH 2 Rlgg 



wherein R 1gg is G^? cycloalkyl, phenyl, or phenyl substituted by a Iky l f C 1wt alkoxy, nrtro or halogen; R 2gg and 
R 3gg each is independently hydrogen or alkyl; Xgg is sulfur, oxygen, CH-N0 2 or N-Rsgg (where R^ is hy- 
drogen, hydroxy, alkoxy, C n _4 alkyl, cyano or C 1-4 alkylsulfonyl; Argg means a pyridyl or phenyl which may be 
substituted by 1 or more of substituents selected from halogen, alkyl, alkoxy, acyl, cyano, nitro, 
trifluoromethyt and tnfluorcmethoxy; 
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or salts thereof. Such compounds are exemplified by N-phenyl- N'-[2-{1 -benzyf-4-piperidyl)ethyl]-1 , 1 -djamino-2-ni- 
tro-ethylene, 1-(2-pyridyl)-3-[2-(1-benzyl-4-piperidyl)ethyl]-triiourea, 1 -phenyl-2-hydruxy-3-[2-( 1 -benzyl-4-piperi- 
dyl)-ethyl]guanidine r and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process.as described 
in JP-A 5-148228/1993 (EP-A 516520) or its equivalent process. 
9) Compounds of the formula: 



71hh 



Ahh (CH2)f^h if Bhh 

Xhh 



wherein R 1hh is C^^j. alky); R^^ is C§_7 cycloalkyl, C§_7 cycioalkyl-methyl, benzyl, or benzyl substituted by 
alkyf, alkoxy, halogen or nrtro; Ahh is oxygen or methylene; Bhh is a direct bonding, methylene or carbonyi; 
Artih is pyridyt, a group of the following formula: 




(wherein R 3nh and R 4hh each means independently hydrogen, halogen, nltro, alkyi, alkoxy, phenyl or 
trifluoromethoxy), 

oxofluorenyl of the following formula: 




o 

dioxoanthracenyl of the following formula: 




or naphthyl; nhh means 1 or 2; Xhh means oxygen or sulfur; or salts thereof. Such compounds are exemplified by 
1-[2-[2-(r\hbenzyl-N-me1hylamino)ethoxy]ethyl]-3-(3-nitrobenzc^l)thiourea f 1-[2-[2-(N-benzyi-N-methylamino) 
ethoxy]ethyQ-3-(9-oxo-2-fluorenoyl)thiourea 1 and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 5-1 94359/1 993 (EP-A 526313) or its equivalent process. 
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10) Compounds of the formula: 



Xii 




CH 2 Rni 



wherein R 10 is C^ 7 cycloalkyl, phenyl, or phenyl substituted by alkyl, C-,^, aikoxy or halogen; R 2 n is hydrogen 
or elkyl; Xii is oxygen or sulfur; Aii is methylene, carbonyl or sulfonyt; is (1) a group of the formula: 



(wherein and R 5ii each is independently hydrogen, halogen, nitro, alkyl, aikoxy, acyl, benzoyl, 
C-,^ alkylsutfonyt or trifluoromethoxy, or ^ and taken together may form methylenedioxy); (2) a group of the 
formula: 




or (3) a group of the formula: 




provided that when Xii is oxygen, Aii is a group other than methylene; 

or salts thereof- Such compounds are exemplified by 1-(3-nitrobenzoyl)^^2-(14)en2yi^piperidyl)ethyl]th!ourea, 
1-(9,10-dioxcK2^nthracenoyl)^-[2-(1-benz and the like. 
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The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 6-607387/1994 (WO 92/14710) or its equivalent process. 
11) Compounds of the formula: 



XB-4 





(CH 2 )pij 




wherein njj is 1 , 2 or 3; pjj is 1 or 2; qjj is 1 or 2; Xjj Is independently a hydrogen atom, lower alkyl, aryl, aryloxy, 
CN, lower aikoxy, halogen, hydroxy, nitro, trifluoromethyl, alkyisulfonamido, NHCORjj (where Rj is lower alkyl or 
aryl), NR^R^ (where and R 2 jj each is independently hydrogen or lower alkyl, or they taken together may form 
a ring), CC^Rg (where Ry is lower alkyl), or in some cases one or more of substituents selected from further lower 
alkyl-substituted cycloalkyl, cycloalkenyl and bicycloalkyl; Yy is CO or CR 3ii R 4ij (where R 3ij and R^ each is inde- 
pendently a hydrogen atom, lower alkyl or lower aikoxy, or they taken together form a cyclic acetal); Zjj is NorCH; 
and the group of the formula: 




is in some cases a substituted phenyl or cyclohexyl (where Wjj is independently one or more of substituents selected 
from hydrogen atom, lower alkyl, lower aikoxy and halogen); (provided that the following compounds are excluded: 
compounds in which njj=1, pjj=1, qfi=1, Xjj=H, Yy=CO, Zjj=N, and the group of the formula: 




is an unsubstituted phenyl; and compound in which njj=2, pjj=1, qll=1, Xjj=H, Yjj=CO, Zjj=N, and the group of the 
formula: 



Wjj 




is 4-chlorophenyl); 

or stereoisomers, optical isomers or racemates thereof, or their salts. Such compounds are exemplified by 5-cy- 
dohexy1-1 f 3Kfihydrr>-1-P^Hphenylmefr^ and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 7^502272/1995 (WO 93/12085) or its equivalent process. 
12) Compounds of the formula: 
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Xkk— ?- 




x Zkk 



CH2 



<y 



.Wkk 



wherein nkk is 3, 4, 5, 6 or 7; Xkk is independently a hydrogen atom, lower alkyl, aryl, lower alkoxy, halogen, 
trfftuoromethyl, nitro, -NHCOR^ (where is lower alkyl or aryl), -NRi k k R 2kk (where R 1Wc and R 2kk each is inde- 
pendently hydrogen or lower alkyl, or they taken together form a ring), or in some cases one or more of substrtuents 
selected from further lower alkyl-substituted cycloalkyl, cycloalkenyl and bicycloalkyl; Ykk is CO or CR^R^ 
(where R 3kk and R4 kk each is independently a hydrogen atom, lower alkyl or lower alkoxy, or they taken together 
form a cyclic acetal); Zkk is lower alkyl; and Wkk is one or more of substrtuents selected from hydrogen atom, 
lower alkyl, lower alkoxy and halogen; 

or stereoisomers, optical isomers or racemates thereof, or their salts. Such compounds are exemplified by 5-cy- 
clohexyM,3^ihydi^H5^N-ethyL^ 5-cydohexyH-[5-(N-ethyl-N- 
pheny1methylamino)-pentyl]-1HHndole-2 f 3-dione, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 8-511515/1996 (WO 94/29272) or its equivalent process. 
13) Compounds of the formula (III): 



wherein R 1in and R 211 each is hydrogen, a group selected from the following substituent group All, or aryl, aralkyl, 
aralkyloxycarbonyl, arylarrdno, erylemino- alkyl, heterocyclic group, heterocyclic alkyt or heterocyclic aminoalkyl 
which may respectively be substituted by 1 to 3 (same or different) substituents selected from the following sub- 
stituent group All; pll is an integer of 1 to 3; Ull is a group of the formula: -CO- or -CH(OR 311 )- (where R 311 is 
hydrogen or hyd roxy-protectin g group); VII is a group of the formula: -(CH=CH)mll- (Ch^nH- (where mil is an 
integer of 0 to 2; nil is an integer of 0 to 7; provided that mil and nil are not 0 concurrently); Wil is a nitrogen- 
containing heterocyclic group which has an attaching point with VII on the endocyclic nitrogen atom, a group of 
the formula (211): 



(wherein kll and 111 are the same or different representing 1 to 4; R^ has the same significance as in R 511 and 
Re n as mentioned below), or, in the above-mentioned general formula (211), when the cyclic alkylene forms 5- or 
6-membered ring, a group in which said ethylene of the 5- or 6-membered ring is condensed with 1 or 2 benzene 
rings, or a group of the formula: -NR 511 R Q11 (where R 511 and R^ each is hydrogen, a group selected from the 
following substituent group All, or an aryl, arylcarbonyl, aralkyl, heterocyclic or heterocyclic alkyl which may be 




(Hi) 



Rm 




(2H) 
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substituted by 1 to 3 substituerrts selected from the following substituent group All); 

The substituent group AJJ: Lower elkyl, cycloalkyl, aryl, heterocyclic group, aralkyl, halogen, amino, lower aJkytami- 
no, arylamino, amino lower alkyl, lower alkylaminoalkyl, lower alkynytaminoalkyl, nrtro, cyano, sulfonyl, lower alkyl- 
sLdfonyl, halogenoalkylsulfonyl, lower alkanoyl, arylcarbonyl, arylalkanoyl, lower alkoxy, lower alkoxy car bony I, hal- 
ogeno-lower alkyl, N-lower alkynyl, N-cyanoamino, N -lower alkynyl and N-methylaminomethyl; or salts thereof. 
Such compounds are exemplified by 1 -methyl- 3-[3^-1-benzyW-piporidyl)propionyllindole f 1-methyl-3-[3-[1- 
(3-fluorobenzyl)^-piperiaVI]propionyl]-5-fluoroindole, 1 -methyl -3-[3-[1 -(2-chlorobenzyl)-4^piperidyl]propionyIHn- 
dazole, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 6^1070/1994 (EP-A 562832) or its equivalent process. 
14) Compounds of the formula: 




[wherein R 1mm is hydrogen, halogen, alkyl, alkoxy or alkylthio; r 2 """ is hydrogen, halogen, alkyl or alkoxy; nmm 
is an integer of 0 - 7; the broken line indicates the optional presence of a double bond] 

or salts thereof. Such compounds are exemplified by N-[1-[4-(1-benzylpiperidyl)ethyll-2-oxo-3-pyrronn-4-ylJ-2-ami- 
nobenzonitrile, N^H4^1-benzylpiperidyl)propyll-2K)xo^rjyrrolin^yl]-2^minobenzonitrile^ and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 5-9188/1993 or its equivalent process. 
15) Compounds of the formula: 




wherein >Ann^ represents >N-(CH 2 )nnn-, >C=, >C=CH(CH 2 )nnn- or >CH(CH2)nnn- (where nnn is an integer of 
0 - 7); Ynn Is >C=0 or >CHOH; R 1nn Is hydrogen, halogen, alkyl, alkoxy or alkylthio; R 2nn is hydrogen, halogen, 
hydroxy, alkyl, alkoxy, optionally substituted phenyl, phenoxy, alkanoyl or optionally substituted amino; R 3 ™ 1 is 
hydrogen, halogen, alkyl or alkoxy; mnn is an integer of 1 - 3; 

or salts thereof. Such compounds are exemplified by 9-amino- 2-[4-(1 -benzyl pi perl dyl)ethyf]-2,3~dihydropyrroio 
[3,4-b]-quinolin-1-one, 9-amino-2-[2-(1-benzylpiperidin-4-yl)ethyl]- 1,2,3,4-tetrahydroacrldin-1-one, 9-methoxy-2- 
[4-(1-benzyl-piperiayi)etriyl]-2^ and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 5-279355/1993 (EP-A 481429) or its equivalent process. 
16) Compounds of the formula: 
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— Roo 
(CH 2 )noo 



wherein is hydrogen, alkyl, alkenyl, cycloalkylalkyl, phenylalkyl, naphthylalkyl, cycloalkylalkenyl, phenylelkenyl 
or naphthylalkenyl; R 100 , R 200 , R 3o ° and R 400 are the same or different each representing hydrogen atom, halogen, 
alkyt, phenyl, phenyl- aJkyl, alkoxy, heteroaryl, heteroaryt alkyl, phenylalkoxy, phenoxy, heteroarylalkoxy, heteroary- 
loxy, acyl, acyioxy, hydroxy, nitro, cyano f -NHCOR5«\ -S(0) moo R*» -NHS0 2 R5oo -CONR*»r7oo _nr6oor7oo_ 
OCONR6«>R7oo f -OCSNR6oo R 7oo f -so 2 NR6«>R7<»cr-COOR fl00 ; or Rioo R 200 , R*>°and R 4o ° are taken together, 
when they are adjacent each other, to form an optionally substituted -OfCH^poo-.-OfCHJqooO-, -0(CH 2 )rooN 
(R*»K -0(CH 2 )soo-CON(R Soo )-,-N(R 9oo )COCH=CH- or a group forming benzene ring or heteroaromatic ring 
(where R 500 is alkyl, phenyl or phenylalkyl; R 6o ° and R 7o ° are the same or different each representing a hydrogen 
atom, alkyl, phenyl or phenylalkyl, or they taken with the adjacent nitrogen atom may form a heterocycle; R&°° is 
alkyl, phenyl or phenylalkyl; R 900 is hydrogen, alkyl, phenylalkyl or acyl; moo Is 0, 1 or 2; poo, qoo, roo and soo 
are the same or different representing 1 , 2 or 3); Aoo is a straight or branched chain alkylene; noo is 1 , 2 or 3; in 
the above-mentioned definition, the alkyl, alkenyl, alkoxy, phenyl, phenoxy, cycloalkylalkyl, phenylalkyl, naphthy- 
lolkyl, cycloalkylalkenyl, phenyielkenyl, naphthylalkenyl, phenylalkoxy, heteroaryl, heteroaryloxy, heteroaryl alkyl, 
heteroarylalkoxy, benzene ring and heteroaromatic ring may be substituted by 1 to 3 substituents selected from 
halogen, alkyl, alkoxy, acyl, acyioxy, hydroxy, nitro, cyano, -NHCOR 500 , -S(0) moo R 5oo l -NHS0 2 R 5oo i - 
CONR6oor7o 0i . NR eo0 R 7c* -OCONR6°<>R7oo i -OCSNR^R^.-SOaNR 60 ^ 700 or -COOR**; (where R*>°, R*» 
R 7o °, R 800 and moo have the same significance as mentioned above); 

or salts thereof. Such compounds are exemplified by 3-[2-{1 -benzyl-4-piperidyl)ethyl]-6,7-dimethoxy-1 ,2-benzisox- 
azole, 3-[2-(1-benzyl^piperidyl)ethyl}-6-(N-methyk8cetamino)-1^-benzisoxazole f and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 5-3201 60/1 993 (WO 93/04063) or its equivalent process. 
17) Compounds of the formula: 



2 ^Rapj 




wherein when (he bonding between the 2- and 3-positions is a single bond, Rgp P represents a group of the formula: 
(wherein Rpp is hydrogen, alkyl, alkenyl, cycloalkyl- alkyl, cycloalkylalkenyl, phenylalkyl, phenylalkenyl, naphthy- 
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lalkyl or naphthytalkenyl; App is straight or branched chain alkylene; npp is 1, 2 or 3), and R^ is oxygen; when 
the bonding between the 2- and 3-posrtions is a double bond, then is absent, R bpp represents a group of the 
formula: 




(wherein each symbol has the same significance as mentioned above) or a group of the formula: 




(wherein Epp is oxygen or sulfur, and the other symbols have the same significance as mentioned above); R 1 pp, 
R 2 pp, R 3 pp and R 4 pp are the same or different each representing hydrogen, halogen, alky!, alkoxy, phenyl, pheny- 
lalkyl, phenylalkaxy, phenoxy, heteroaryl, heteroarylalkyl, heteroarylalkoxy, heteroaryloxy, acyi, acyloxy, hydroxy, 
nitro, cyano, -NHCORSPP, -SfO^RSPP, -NHS0 2 R5PP, -CONR«ppR 7 PP,-NR 0 PPR 7 pp > -OCSNR 6 PPR 7 pp, 
-S0 2 NR 6 ppr t pp or -COOR 8 pp (where is alkyl, phenyl or phenylaJkyl; R 6 pp and R 7 pp are the same or different 
each representing hydrogen, alkyl, phenyl or phenylalkyl, or they taken together with the adjacent nitrogen atom 
form a heterocycie; R 0 pp is hydrogen, alkyl, phenyl or phenylalkyl; mpp is 0, 1 or 2; in the above-mentioned defi- 
nition, the alkyl, alkenyl, alkoxy, phenyl, phenylalkyl, phenylalkenyf, phenyfalkoxy, phenoxy, cycloa Iky lalkyl, cy- 
cioaJkylalkenyl, naphthylalkyl, naphthytalkenyl, heteroaryl, heteroarylalkyl, heteroarylalkoxy and heteroaryloxy 
may be substituted by 1 to 3 substituents selected from halogen, alkyl, alkoxy, acyi, acyloxy, hydroxy, nitro, cyano, 
-NHCOR5PP, -S(0) mpp R 5 PP, -NHS0 2 R5PP, -CONR6PPR 7 PP f -NR6PPR 7 PP, -OCONR*PPR 7 PP, -OCSNRSppR^p,- 
SOaNR^PPR^PP 0 r -COOR*PP; (where R 5 PP, R«PP, R 7 PP, R 8 PP and mpp have the same significance as mentioned 
above); 

or salts thereof. Such compounds are exemplified by3-[2^1-benzyM-piperidyt)ethyq-6,7-dimethoxy-1^-benzisox- 
azote, 6-benzoylamirKh2-[3^1-benzyW-pIperi^ 6-benzoylamin o-2-[2- 

( 1 -benzyl -4-piperidyl)ethyl]-1 f 2-benzisoxazol-3(2H)-one, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 6-41125/1994 (WO 93/04063) or its equivalent process. 
16) Compounds of the formula: 



(wherein R 1 <w is hydrogen, lower alkyl, optionally substituted heterocyclic group or optionally substituted aryl, and 
R 2 <w is hydrogen, lower alkyl, optionally substituted heterocyclic group or optionally substituted aryl, or R 1< w and 
R2qq taken each other form a group of the formula: 



Mqq-Wqq-Yqq-Aqq-Qqq 



wherein Mqq is a group of formula: 
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Zqq is S or O), a group of the formula: 




(wherein R 1< w and R 2 ** have the same significance as mentioned above), or a group off the formula: 



H 



(wherein R 1 <w and R 2 ^ have the same significance as mentioned above); Wqq is a bonding, lower alkyiene or 
lower alkenylene; Yqq is lower alkyiene, -NH-, -CO-, a group of the formula: -CONR 3 ^ (where R 3 ^ is hydrogen 
or lower alkyiene) or a group of the formula: -CHR 7( W- (where R 7< w is hydroxy or protected hydroxy); Aqq is a 
bonding or lower alkyiene; Qqq is a group of the formula: -nr*mr*m (where R 8 ^ is lower alkyl; R 9 ^ is ar(lower) 
alkyl) or a group off the formula: 



(wherein R 4 ^ is lower alkyl or optionally substituted ar(lower)aikyl); 

or salts thereof. Such compounds are exemplified by 4-(pyridin^y0^^ethyl-2l[2-(1-benzylpipeN^ 
carbamoyQthiazole, 2-[[2-(1-benzylpiperidirv4-y1)ethyl]cBrbam 5-[[2- 
(1-benzylpiperidin^-y1)ethyl]cartmmoyl]^-(4-firtrophenyi)pyrazole, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 5-345772/1993 or its equivalent process. 
19) Compounds of the formula: 



R 1 -Qrr-Zrr-Xrr-Arr-Mrr 



wherein R 1rr is lower alkyl, optionally substituted heterocyclic group, optionally substituted aryl, optionally substi- 
tuted ar(lower)alkyl or ar(lower)alkeny1; Qrr is oxadiazolediyt; Zrr is a bonding or vinyl; Xrr is a bonding, a group 
of the formula: -CONR^ (where is hydrogen or lower alkyl), a group of the formula: -CHR^ (where R^ is 
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hydroxy or protected hydroxy), -CO- or -NHCO-; Arr is a bonding, lower alkylene or lower alkenyiene; Mrr is a 
heterocyclic group which may be substituted by a substituent selected from lower alkyl, imino-protecting group 
end optionally substituted ar(lower)alkyl and which contains at least one nitrogen atom; 

or salts thereof. Such compounds are exemplified by 5-<quinuciidin-3-yl)-3-fl2-( 1 -benzyl piperidin-4-yl)ethyl]-car- 
bamoyQ-1 ,2,4-oxadiazole, 3-([2-( 1 -benzylpiperidin^-yl)ethyl]cart5amoyi]-5-(4-nrtrophenyl)-1 ,2,4-oxadiazole, and 
the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 7-502529/1995 (WO 93/13083) or lis equivalent process. 
20) Compounds of the formula: 



[wherein Jss is (a) the following substituted or unsubstituted group: (1) phenyl, (2) pyridyl, (3) pyrazyl, (4) quinolyl, 

(5) cyclohexyf, (6) quinoxaryl, or (7) furyl, (b) a monovalent or divalent group selected from the following group, of 
which the phenyl moiety may be substituted: (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl, (5) indanedionyl, 

(6) tetralonyl, (7) benzsuberonyl, (6) indanolyl, or (9) a group of the formula: 



(c) a monovalent group derived from a cyclic amide compound, (d) lower alkyl, or 
(e) a group of the formula R 1ss -CH=CH- (where R 1ss is hydrogen or lower aikoxycarbonyi); 
Bss is a group of the formula: -(CHR^Jnss-, a group of the formula: -CO-(CHR 2s8 )nss-, a group of the formula: 
-NR 3s8 -(CHR2 S8 )nss- (where is hydrogen, lower alkyl, acyl, lower alkylsulfbnyl, optionally substituted phenyl 
or benzyl), a group of the formula: -CO-N R^g-fCH R 2ss )nss-(where R^g is hydrogen, lower alkyl or phenyl), a 
group of the formula: -CH=CH-(CHR2ss) nss -. a Qroup of the formula: - 0-COO-(CHR2ss)nss-, a group of the for- 
mula: -0-CO-NH-(CHR Zss )nss-, a group of the formula: -NH-CO-(CHR 2ss )nss-, a group of the formula: -CH 2 -CO- 
NH-fCHR^nss-, a group of the formula: -(CH^-CO-NH-fCHR^nss-, a group of the formula: -C(OH)H- 
(CHR^nss- (in the above formulae, nss indicates 0 or an integer of 1 - 10; R^g means hydrogen or methyl when 
the alkylene of the formula -(CHR^)nss- has no substituent or it has 1 or more of methyl), a group of the formula: 
=(CH-CH=CH)bss- (where bss is an integer of 1 - 3), a group of the formula: =CH-(CH 2 )css- (where ess is 0 or an 
integer of 1 - 9), a group of the formula: =(CH-CH)dss= (where dss is 0 or an integer of 1 - 5), a group of the 
formula: -CO-CH=CH- CH 2 -, a group of the formula: -CO-CH2-C(OH)H-CH 2 -, a group of the formula: -C(CH 3 )H- 
CO-NH-CH 2 -, a group of the formula: -CH=CH- CO-NH-fCH^t a group of the formula: -NH-, a group of the 
formula: -O-, a group of the formula: -S-, dialkytaminoalkyl- carbonyl group or lower aikoxycarbonyi; 
Tss is nitrogen or carbon atom; 

Qss is nitrogen, carbon or a group of the formula >N-»0; Kss is hydrogen, substituted or unsubstituted phenyl, 
arytalkyl of which the phenyl moiety may be substituted, cinnamyl of which the phenyl moiety may be substituted, 
lower alkyl, pyridyl methyl, cycloalkylalkyl, admantanemethyl, furyl methyl, cycloalkyl, lower alkoxy-carbonyl or acyl; 
qss is an integer of 1 - 3; 
= indicates a single bond or double bond; 

or salts thereof. Such compounds are exemplified by 1 -benzyl- 4-[(5,6-dimethoxy- 1-indanon)-2-y I] methyl piperid- 
ine, N-[4'-(1 -benzylpiperidyl)ethyl]-2-quinoxa!inecarboxylic amide, 4-[4'-(N-benzyI)piperidyl]-p-methoxybLityroph- 
enone, 1-[4M1'^eray1piperidin)ethyll-1 ,2,3,4-tetrahydro-5H-1-benzazepin-2-one, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 64-79151/1989 (USP 4,895,841) or its equivalent process. 
21) Compounds of the formula: 



JsSrrrBss— TSS 




Qss- Kss 
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Rmr-xtt 




wherein R 1tt is a monovalent group derived from a compound selected from optionally substituted benzene, py- 
ridine, pyrazine, indole, anthraquinone, quinoline, optionally substituted prrthalimide, homophthal imide, pyridine- 
carboxylic imide, pyridine-N-oxide, pyrazinecarboxylic imide, naphthalenedicarboxylic imide, optionally substituted 

to quinazolidinedione, 1,8-naphthalimide, bicyclo[2.2.2]oct-5-ene-2 l 3-dicarboxylic imide and pyromellic imide; Xtt is 

a group of the formula: -(CH 2 )mtt- (where mtt is an integer of 0 - 7), a group of the formula: -OfCI-yntt-, a group 
of the formula: - S(CH2)ntt- f a group of the formula: -NH(CH 2 )ntt-, a group of the formula: -S0 2 NH(CH2)ntt-, a 
group of the formula: - NHCO(CH 2 )ntt-, a group of the formula: -NH(CH 2 )ntt-CO-, a group of the formula: -COO 
(CH 2 )ntt-, a group of the formula: -CH 2 NH(CH 2 )ntt- t a group of -CONR^CH^ntt- (in the definition of Xtt, all of 

is ntt in the formulae indicate an integer of 1 - 7; R^ is lower olkyl or benzyl group), a group of the formula: -O- 

CH 2 CH 2 CH(CH 3 )-, a group of the formula: -O-CHtCH^C^CH^, a group of the formula: -0-CH2CH 2 CH=, a group 
of the formula: -0-CH 2 CH(OH)CH2-; the ring Att represents a group of the formula: 



20 




25 a group of the formula: 



30 




a group of the formula: 

35 




40 

a group of the formula: 
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50 

f^, is hydrogen, lower alkyl, optionally substituted benzyl, optionally substituted benzoyl, pyridyl, 2-hydroxyethyl, 
pyridylmethyl, or a group of the formula: 

55 
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(wherein Ztt means halogen); 

or salts thereof. Such compounds are exemplified by N-methyl- N^-tV-benzylpiperidin^-yl^lhylH-benzylsul- 
fonylbenz-^mide, N^N'^nzylpiperidin^'-yl^thyll^-nitropWhBl-imide, N-p^N'-benzylpiperidin^'-^ethyl]- 
1,8-naphthaMmide, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 62-234065/1987 (EP-A 229391) or its equivalent process. 
22) Compounds of the formula: 

R 1uu -(CH 2 )nuu-Zuu 

wherein R 1uu is an optionally substituted group derived from cyclic amide compounds; nuu is 0 or en integer of 1 
- 10; Zuu is (1) a group of the formula: 




(wherein R 2 "" is optionally substituted aryl, cycloalkyl or heterocyclic group; muu is an integer of 1 - 6) or (2) a 
group of the formula: 



d3uu 

T 

— N — (CH 2 )puu — R 4 "" 



(wherein R 3uu is hydrogen or lower alkyl; R 4uu is optionally substituted aryl, cycloalkyl or heterocyclic group; puu 
is an integer of 1 - 6); provided that the following cases are excluded: when the optionally substituted cyclic amide 
compound is quinazolidinone or quinazolidinedione in the definition of R 1uu , and when R 2 "" and R 4uu are aryl in 
the definition of Zuu; 

or salts thereof. Such compounds are exemplified by 3-[2-( 1 -benzy l-4-pi peridy I )ethy l]-5-methoxy-2 H-3,4-d i hyd ro- 
1 ,3-benzoxazin-2-one, 3-[2-[1^4-pyridylmethyl)-4-piperi^ p 3-bertzoxazin-2-one, 3-[2-t1 - 

(1,3-dioxolan-2^methy1)-4-plpefid^^ 3-[2-(1 -benzyl - 

4-piperidyl)ethyl]-6-methoxy-2H-3 f 4-dihydro-1,3-benzoxadine-2 f 4-dione P and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in J P-A 4-235 161/1 992 (EP-A 466187) or its equivalent process. 
23) An optically active indanone derivatives deriof the formula: 
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or salts thereof. 

The above-mentioned compound or setts thereof may be produced according to the process as described in 
JP-A 4-21670/1992 or its equivalent process. 
24) Compounds of the formula: 



bI>C n - (CH2Wh O 

[wherein nww is 0 or an Integer of 1 or 2; Aww is a group of the formula: 



(Rww)| 




(wherein Cww is hydrogen or hydroxy; Dww is hydrogen or lower hydroxyalkyl; Rww is the same or different rep- 
resenting a group selected from hydrogen atom, lower alkyl and lower alkoxy; mww is 0 or an Integer of 1 - 4) or 
a group of the formula: 



(Rww), 




(wherein each symbol has the same significance as mentioned above); Bww is hydrogen or hydroxy; or altematevly, 
Aww and Bww taken together form a double bond to form a group of the formula: 



(Rww), 




(wherein each symbol has the same significance as mentioned above); 

or salts thereof. Such compounds are exemplified by 1-benzyl-4- (5,6-dimethoxy-1-indanon-2-yl)hydroxymethyl- 
piperidine, 1 -benzyl-4-(5,6-dimethoxy-2-hydroxymeth^1-indanon-2-yl)-methylpiperidine, 1 -benzyl-4-[3- 
(4,5-dimethoxy-2-carboxy-phenyl)-2-oxo]propylpiperidine, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 9-268176/1997 or its equivalent process. 
25) Compounds of the formula: 
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wherein R 1xa is hydrogen, halogen, hydroxy, lower alkoxy, lower alkyl or mono(or di or tri)halo(lower)aikyl; the 
group of the formula: 




represents a moiety of the formula: 



R 2xa 
R3xa 



R 2xa 
^3xa 



or 



3k 



R2xa 
R 3xa 



(wherein F^xa and ^3xa each js lower alkyl); 

or salts thereof. Such compounds are exemplified by g-amino-e-chloro-S^-dimethyH^.S^tetrahydroacridlne, 
and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 2-167267/1990 or its equivalent process. 
26) Aminoazaacridine derivatives of the formula: 




wherein R lxb , R^and R^each is hydrogen, halogen, trifluoromethyl, lower alkyl, lower cycloalkyl, lower alkoxy, 
lower alkoxymethyl, lower alkytthio, nitro, amino, lower alkanoylamino, loweralkylamino, hydroxy, phenyl or phenyl 
substituted by halogen, lower alkyl or lower alkoxy; is hydrogen, lower alkyl, aralkyl, diaralkyl, or a group of 
the formula: R^-CO- (R^ is lower alkyl, lower cycloalkyl, aralkyl, phenyl or phenyl substituted by halogen, lower 
alkyl or lower alkoxy); 

or salts thereof. Such compounds are exemplified by 9-amino- 8-fluoro-1,2,3,4-tetr8hydro-1,4-ethano-1^azaacri- 
dine, and the like. 
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The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 63-166881/1988 or its equivalent process. 
27) Compounds of the formula: 



ft A «J (CH*W 
R txc 

wherein R 1xc is hydrogen or lower alkyl; is independently hydrogen or lower aikyl, or it taken with R^ forms 
a cyclic alkylene chain; R^ and R4 XC each is independently hydrogen, or they taken together with the ring 
form a quinoline ring or tetrahydroquinoline ring; is oxygen, sulfur or N-R^, and R^. is hydrogen or lower 
alkyl; is oxygen or N-R^, and is independently hydrogen or lower alkyl p or it taken with forms a 
cyclic alkylene; nxc is 0 or 1; mxc is an integer of 0 - 4; or salts thereof. Such compounds are exemplified by 4- 
amino- quinolinoP^-bH-methyl-S^-dihydro-l^-oxBzine, ^-amino- 5\6\7\8Metrahydroquinolino[2,3-b]-4-me- 
thyl-5 f 6-dihydro-1 t 4-oxazine i and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 2-96580/1990 or its equivalent process. 
28) Compounds of the formula: 

J*2xd 
R 1«J N / R 3xd 




wherein nxd is 1, 2 or 3, and Xxd is hydrogen, lower alkyl, lower alkoxy, halogen, hydroxy, nitro or trifluoromethyl; 
Rixd and each is independently hydrogen, lower alkyl or aryl lower alkyl, but they cannot be aryl lower alkyl 
concurrently; 

Raxd and each is independently hydrogen, lower alkyl, aryl lower alkyl, formyl or lower alkylcarbonyi, or the 
group -NRaxd R 4xd represents the following group: 





or — N 




as a whole; 

or stereoisomers thereof or their salts. Such compounds are exemplified by 1-(1-piperidinyl)-1,2,3,4-tetrahydro- 
9-acridinamine, N-l-ethyl-l^^^-tetrahydrx^l.^acridine-diamine, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 3-153667/1 991 or its equivalent process. 
29) Compounds of the formula: 
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wherein nxe is 1, 2 or 3; is hydrogen, C^-Ce alkyl, CyO e alkoxy, halogen, hydroxy, nitro, trifluoromethyl, 
NHCOR^cc (where R^ is C-i-Cg alky!) or NR^R^ (where R^ end R^ ere independently hydrogen or C r C 6 
alkyl); R xc is hydrogen or C A -C Q alkyl; R 1)tc is hydrogen, C^-C^ alkyl, dKVCe alkylamlno-C 1 -C 6 alkyl, aryf-Cj-Ce 
alkyl, diaryl-C-j-Cg alkyl, furyl-C 1 -C 8 alkyl, thierryl-C^-Cg alkyl, oxygen-bridged aryl-C^Cg alkyl, oxygen-bridged 
diaryl-C! -C 6 alkyl, oxygen-bridged furyl-Cj-Ce alkyl, or oxygen-bridged thienyM^-Cg alkyl; Y^ Is C=0 or CRg^OH 
(where R^ is hydrogen or C r C 6 alkyl); and is CH 2 or C=CR 6XD R 7xo (where R^ and R^ are independently 
hydrogen or C^-C e alkyl), or Y^ and taken together form CR^^CH (where CR^ and CH respectively cor- 
respond to Y xe and Z^) ; 

or optical antipodes thereof or their salts. Such compounds are exemplified by 9-amino-3,4-dihydroacridin-1 (2H)- 
one, 9-amino 1,2,3,4-tetrahydroacridin-1-ol, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 61-148154/1986 or JP-B 5-41141/1993 or its equivalent process. 
30) Compounds of the formula: 



wherein nxf is 1 - 4; R^ is hydrogen, lower alkyl or lower elkyicarbonyl; R 1xf is hydrogen, lower alkyl, lower alkyl- 
carbonyl, aryf, di(lower)alkylamino(lower)alkyl, aryl lower alkyl, diary! lower alkyl, oxygen-bridged aryl lower alkyl, 
or oxygen-bridged diaryl lower alkyl; Axf is a direct bonding or (CHR^mxf; mxf is 1 - 3; Xxf is hydrogen, lower 
alkyl, cyclo- alkyl, lower alkoxy, halogen, hydroxy, nitro, trifluoromethyl, fbrmyl, lower alkylcarbonyt, arylcarbonyl, 
-SH, lower alkyl- thio, -NHCOR 4xf or NR 5xf R 6xf ; in the above formulae, R 4xf is hydrogen or lower alkyl; and 
R^xf each is independently hydrogen, lower alkyl or cycloalkyl; Yxf is O, S or NR 7xf ; each R^, each R 3rf and Rj^ 
are independently hydrogen or lower alkyl, or two of them concurrently form a methylene or ethylene group which 
constitutes a moiety of a ring comprising at least 5 atoms; provided that when Axf is CH 2 , Yxf is NCH 3 , (CHR^) 
nxf is CH 2 CH2, Xxf is H, CH 3 , CI, Br or NO z , and R^ is H, then R 1xf is neither H, methyl, ethyl, propyl, butyl nor 
benzyl; when Axf is -CH 2 - or CHR\ Yxf is NH or NR\ and (CHR^nxf is -CH 2 CH 2 - or CH-jCHR'-, then the group 
-NR xf R 1xf is neither -NH 2 , -NHCeHg nor di(lower) alkylamino(lower)alkylemino, and each R* is independently lower 
alkyl; when Axf is CH 2 , Yxf is NH or NR', and (CHR^nxf is -(CH^- or CHR'Ch^CH^, then the group -NR xf R 1xf 
is not -NH 2 ; when Axf is -CH 2 CH 2 -, Yxf is NH or NR*, and (CHR^nxf is -CHgCHg- or CHR*CH 2 -, then the group 
-NRjtfR^ is not -NH^ 

or optical or geometrical isomers thereof or their salts. Such compounds are exemplified by 9-amino-2,3-dihydro- 
thieno[3,2-b]quinoline, 10-amino-3,4-dihydro-1 H-thiopyrano[4,3-b]-qu Incline, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 63-284175/1988 or its equivalent process. 
31) Compounds of the formula: 




R 2xf 
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wherein Xxg is hydrogen, lower alky), lower alkoxy or halogen; R^ is, when it Is present, hydrogen, lower alkyl or 
aryl lower aikyl; R 1xg is hydrogen, lower alkyl or aryl lower alkyl; and is, when it is present, hydrogen or lower 
alkyl; 

or salts thereof- Such compounds are exemplified by 2-( 1, 2,3,4- tetrohydro-9-acridinimino)cyclohexanecartx)xylic 
acid, ethyl 2-<1 ^,3,4^e1mhydn>9-acridinimino)cyclohexanecarboxylate, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 3-95161/1991 or its equivalent process. 
32) Compounds of the formula: 



wherein R 1xh and R^h each is hydrogen, halogen, lower alkyl, trifluoromethyl, hydroxy, lower alkoxy, lower al- 
kanoyloxy, nitro, amino or lower alkanoytamino; is hydrogen, alkyl of 1 - 15 carbon atoms, cycloalkyl, aralkyl 
of 7 - 15 carbon atoms optionally substituted by halogen, lower alkyl or lower alkoxy, alkanoyl of 2 - 15 carbon 
atoms, or benzoyl which may be substituted by halogen, lower alkyl, lower alkoxy, nitro, hydroxy or amino; nxh is 
an integer of 2 - 5; 

or salts thereof. Such compounds are exemplified by 6-amino-1- benzyl-2,3,4,54etrahydn>-1 H-azeptno[2,3-b]qui- 
noline, 5-amino-6-fluoro-1,2,3,4-tetrahydrobenzoIc3[1,8]naphthyridine, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 3-220189/1991 or its equivalent process. 

33) 4-Amino-5,6,7,8-tetrahydrothieno[2,3-b]quinoline derivatives of the formula: 



wherein R 1xl and each is hydrogen or straight or branched chain alkyl of 1 - 4 carbon atoms, provided that 
they are not hydrogen concurrently; 

or salts thereof. Such compounds are exemplified by 4-amino- 2,3-dimethyl-5,6,7,8-tetrahydrothieno[2 l 3-b]quin- 
oline, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 4-134063/1992 or its equivalent process. 

34) 4-Amino-2,3-cycloalkenopyridine and 4-aminoquinoline derivatives of the formula: 





NH 2 
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NH 2 



wherein Axj represents alkylene of trie formula -{ChynxKwhere nxj is an integer of 3 - 5), which is bound to two 
adjacent carbon atoms on the adjacent pyridine nucleus to form a cycloalkenone group or which is associated with 
two adjacent carbon atoms on the adjacent pyridine nucleus to form a benzene ring; and (i) when Axj forms a 
cycloalkenone group, then Yxj represents hydrogen, halogen, C1-C6 lower alky! or amino, and Zxj represents 
hydrogen, hydroxy, halogen, amino, a group of the formula -NR^R^ (R 1x j and R^g are the same or different 
-representing lower alkyl or benzyl), pyrrolidyl, piperidyl, piperazyl, N-substituted piperazyl, pyridyl, or a group of 
the formula: 



(wherein B is oxygen or sulfur; mxj is an integer of 0 - 2; R^, R^j and R^ are the same or different representing 
hydrogen, halogen, trifluoromethyi, hydroxy, lower alkoxy, straight or branched (C r C 6 ) lower alkyl, amino, or 
acylamino), or Zxj represents pyridyilhlo; and (ii) when Axj forms a benzene ring, then Yxj represents hydrogen or 
Cj-Cg lower alkyl, and Zxj represents a group of the formula -CONR^jR^ (where R^ and R 7xj each is hydrogen 
or C r C e lower alkyl, or alternatively R^ and R 7xj are taken together to form a C 3 -C e cycioalkyl), or Zxj represents 
a group of the formula: 



wherein ExJ is C^Cg alkylene or a group of the tomnula-(CH=CH)pxj- (where pxj is 1 or 2), and R^, R^ and R^ 
have the same significance as mentioned above; 

or salts thereof. Such compounds are exemplified by 4-amino- 2-(N-rnethylcarbarnoyl) quinoiine, and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
In J P-A 4-66571/1 992 or its equivalent process. 
35) Polycyclic aminopyridine compounds of the formula: 



wherein R^ is hydrogen, alkyl, aralkyl or acyl; R 1xk and R^ each is independently hydrogen, alkyl, araikyl, alkoxy, 
alkoxy-carbonyl, amino or amino substituted by 1 or 2 of alkyl, aralkyl or acyl; mxk and nxk each is 1, 2 or 3; Xxk 
and Yxk each is independently a bonding between two carbon atoms, oxygen or sutfur, a group N-R 3xk (where the 
group R^ and R^ have the same significance as mentioned above), or an alkylene or alkenylene crosslink which 
contains 1-5 carbon atoms and may contain 1 or more of the substituent R^ (where R^ is independently 
hydrogen, straight or branched chain lower alkyl of 1 - 4 carbon atoms, alkenyl or alkylidene, phenyl or phenyl 





Rsxj 
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which is substituted by 1 or more gf lower alkyl of 1 - 4 carbon atoms, lower alkoxy of 1 - 4 carbon atoms or halogen, 
araikyi, lower alkoxy of 1 - 4 carbon atoms, or hydroxy); and when Yxk is alkenylene, the latter can be condensed 
with a saturated or unsaturated carbocyclic or heterocyclic ring, and the above-mentioned ring may be substituted 
by 1 or more of groups of R 5xk (R^ is hydrogen, lower alkyl or lower alkoxy of 1 - 4 carbon atoms, or halogen); 
and the group of formula: 




represents a moiety of the formula: 




(Rsxk)qxk 



;pxk, qxk and rxk each is 1 or more; and or R M may be independently hydrogen, halogen, lower alkoxy or 
lower alkyl; 

or salts thereof. Such compounds are exemplified by (+}-1 2-amino-6,7, 10,11 -tetrahydro-9-ethyi -7,11 -methanocy- 
cloocta-[b]quinoline, (+)-12^mino-6,7 l 10,114etrahydro-9-m and the 

like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 11-500144/1999 or its equivalent process. 
36) Compounds of the formula: 




wherein Y x1 is -C=0 or -R^v Y is =CH; R x1 is C,-C 5 lower alkyl, a group of the formulae: 



— (CH 2 W 




(where nxl = 0 or 1 ; Xxl is hydrogen, C-pCg lower alkyl, C<,-C 5 lower alkoxy, nitro, halogen, carboxy, alkoxy carbonyl, 
hydroxymethyl, hydroxy, bis-C^-Cs lower alkyl-substituted amino), -(CH^mxi CO OZx 1 (where mxl = 0-5; Zx1 is 
hydrogen or C r C 5 lower alkyl), -CH=CH-GxI (where Gxl is phenyl, fiiranyl, carboxy, or afkoxycarbonyl), and dihy- 
dro- or-tetrahydro-pyridyl substituted by Cj-Cg lower alkyl at the nitrogen atom; R 1x1 is hydrogen, ^-Cg lower 
alkyl, pyridoyl and C r Cg lower alkoxy-substituted benzoyl; is hydrogen or C r Cg lower alkyl; 
or salts thereof. Such compounds are exemplified by one of the formula: 
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10 



25 



30 



40 



50 




and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in PCT JP-A 10-511651/1998 or its equivalent process. 
15 37) Compounds of the formula: 

20 R 4xm v R2xm 




(Rsxm)nwn ^ 
wherein Xxm-Yxm is a group of the formula: 



xrn 



(wherein is hydrogen, lower alky), lower alkenyl r lower alkynyt or aryl lower alkyl) or a group of the formula: 



(wherein R 1xm is hydrogen, lower alkyl or aryl lower alkyl); » n d R axm 6800 is independently hydrogen, lower 
alkyl, aryl lower alkyl, diaryl lower alkyl, lower cycloalkenyl lower alkyl, lower alkoxy, aryl lower alkoxy or lower 
45 alkanoyl, or R2xm and R 3xm taker> wjWl tne attached nitrogen atom form a group of the formula: 



(wherein pxm is 0 or 1) or a group of the formula: 
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(wherein Zxm is O f S or a group of the formula NR 6xm (R% xm is hydrogen, lower alkyl or eryl lower alkyl)); R 4xrn is 
hydrogen, lower alkyl or aryi lower alkyi; R^ is hydrogen, lower alkyl or aryl lower alkyl; mxm is 0, 1 or 2; and 
nxm is 1 or 2; 

or geometrical and optical isomers thereof or their salts. Such compounds are exemplified by N-(1,2 t 5 t 6,7 t 8-hex* 
ahydn>5-methyl-2-oxo-5-quirtoliriy1)acetamide, 54[2^3,4Kfichlorophenyl)ethyrjam 
thyl-2(1H)Kjuinoline F and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in J P-A 4-290872/1 992 or its equivalent process. 
36) Compounds of the formula: 



Sun 



wherein R 1xn , and R^ each is hydrogen, lower alkyl, lower alkoxy, hydroxy, halogen, nitro, cyano, amino 
optionally substituted by lower alkyl, or sulfamoyl optionally substituted by lower alkyl, or R 1xn and R^n taken 
together form methylenedioxy; R 4xn and R^ each is lower alkyl or cycloalkyl of 3 to 6 carbon atoms, or they taken 
together with the attached nitrogen atom may form 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl or4~morpholinyl, each 
of which may be substituted by lower alkyl; 

or salts thereof. Such compounds are exemplified by N-[4-[2- (dimethyl amino)ethoxy]benzyl]-2-ethoxybenzamide, 
4-amino-N-[4^2-(dimethy1amino)ethoxy]benzv^^ and the like. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in JP-A 2-231421/1990 or its equivalent process. 
39) Compounds of the formula: 




wherein Xxp is straight or branched chain alkylene of 1-10 carbon atoms or a group of the formula: 




-(lower alkylene)- 

"(lower alkylene)- 



or of the formula: 



-(lower alkylene)- 

lower alkylene)- 



R 1xp is Arxp-CHR^p (where Arxp is unsubstitufed phenyl or phenyl substituted by halogen, trifluorornethyl, lower 
alkyl or lower alkoxy; R^ is hydrogen or lower alkyl), cinnamyl of which the phenyl moiety is unsubstituted or 
substituted by halogen, lower alkyl or lower alkoxy, a cycloalkylmethyf, or methyl substituted by heterocyclic aro- 
matic group; and when one linkage of X to the two piperidine rings is placed at the 2-posrtion, the other is at the 
2'-position, and when one is at the 3-position, the other is at the 3'-position, and when one is at the 4-position, the 
other is at the 4-position; 

or salts thereof . Such compounds are exemplified by 1,6<li-(1-benzyl-4-piperidyl)hexane, 1, 5-di-(1 -benzyl -4-pip- 
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eridyl)- perrtane, and the (ike. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in J P-A 4-1 8071/1 992 or its equivalent process. 
40) Compounds of the formula: 

5 



10 




15 

[wherein Rxq is hydroxy or methoxy] 
or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process as described 
in J P-A 4-1 59225/1 992 or its equivalent process. 
20 41) 9-Amino-1 ,2,3,4-tetrahydroacridine represented by the following formula or salts thereof. 



25 




30 The above-mentioned compound or salts thereof may be produced according to the process as described in 

JP-A 4-346975/1992 or its equivalent process. 
42) Compounds of the formula: 



35 



40 



45 




wherein R 1xr , R 2 " and R 3 " each is hydrogen or lower alkyl; or salts thereof. 
Huperzlne A represented by the following formula or salts thereof. 

50 
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5 




NH 2 



The above-mentioned compounds or salts thereof may be produced according to the process described in 
USP 5,177,082, J. Am. Chem. Soc., 1091, 113, p. 4695-4696, or J. Am. Chem. Soa, 1989, 111, p. 4116-4117, or 
its equivalent process, or obtained by extraction and isolation from a Chinese herb, Qian ceng ta (Lycopodium 
serratum (Huperizia serrataJThunb). 
15 43) Galanthamine or galanthamine derivatives represented by the fallowing structural formula. 



20 



26 



30 




In the above formula, R 1xs and R^ are the same or different, each representing hydrogen or acyl such as 
lower alkanoyl, for example, acetyl, or a straight or branched alkyl, for example, methyl, ethyl, propyl, isopropyl, 
35 and the like. 

R^xg is straight or branched alkyl, alkenyl or alkaryf, and these groups may be replaced optionally by halogen, 
cycloalkyl, hydroxy, alkoxy, nitro, amino, aminoalkyl, acylamino, heteroaryl, heteroaryl-alkyl, aroyl, aroylalkyl, or 
cyano. 

R 4xB means hydrogen or halogen attached to at least one of carbon atoms that constitute the tetra-cyclic 
*o skeletal structure; provided that when R* is placed at the adjacent position to the nitrogen atom, R4 is preferably 

different from halogen, as well as from, for example, hydrohalldes such as hydrobromide, hydrochloride, etc., 
methyl sulfate or meth iodide. 

Such a compound is exemplified by galanthamine represented by the following formula or salts thereof. 

45 



OH 



50 




55 The above-mentioned compounds or salts thereof may be produced according to the process described in 

PCT JP^A 6-507617/1994, Heterocycles, 1977, 8, p. 277-282, or J. Chem. Soc. (C), 1971, p. 1043-1047, or its 
equivalent process, or obtained by extraction and isolation from a Liiiaceae plant such as Galanthus nivalis or 
Galarrthus waronowii. 
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44) Substituted amines of the formula: 



wherein R 1ya and R2y fl each is independently hydrogen or optionally substituted hydrocarbon residue, or they taken 
with the adjacent nitrogen atom form a heterocyclic group; as for and R^yg, R 3ya represents hydrogen or an 
optionally substituted hydrocarbon residue or acyl and R^ represents hydrogen, or R^ and R 4ya taken together 
may form -(CH^yg- CO-, -CO-tCH^mya- or (CHjJmye+r (where mya Is 0, 1 or 2); Aya represents -(CH^ya- (lya 
is 0 f 1 or 2) or-CH=CH-; indicates 1 or more of substftuents; nya is an integer of 4 to 7; 
or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process described in 
JP-A 2-91052/1990 or its equivalent process. 
45) Aminoketone derivatives of the formula: 



©- 



8 T 2 * .R 



<3yb 



C— CH-(CH 2 )^-N-CH n 

I R4yt> 

Klyb 



wherein the ring A^ is a 5- to 8-membered cyclic group which may be substituted and may contain 1 or 2 ring- 
constituting heteroatoms of O r S and N; R 1yb is hydrogen or optionally substituted hydrocarbon residue; R^yb is 
hydrogen or lower alkyl; R 3yb is an optionally substituted aromatic group; R 4yb is hydrogen or lower alkyl or op- 
tionally substituted aromatic group; and nyb is an integer of 2 - 7; or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process described in 
JP-A 3-95143/1991 or its equivalent process. 
46) Arelkylamine derivatives of the formula: 



(CH 2 )s^N-CH 

R 3yc 

wherein R 1yo is hydrogen or lower alkyl; &2yc is an optionally substituted aromatic group; R 3yc is hydrogen or lower 
alkyl or optionally substituted aromatic group; nyc is an integer of 0 - 7; the ring A^ is a 5- to 8-membered cyclic 
group which may be substituted and may contain 1 or 2 ring-constituting heteroatoms of O and S; the ring is 
an optionally substituted benzene ring; or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process described in 
JP-A 3-141244/1991 or its equivalent process. 
47) Aminonaphthalene compounds of the formula: 




Bytf— Ayd 
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10 



15 



wherein is an optionally substituted saturated or unsaturated 5- to 7-membered aza-heterocyclic group; 
is a bonding or hydrocarbon residue, or bivalent or trivalent aliphatic hydrocarbon residue optionally substituted 
by oxo, hydroxyimino or hydroxy; — indicates a single bond or double bond (provided that when is a bonding, 
then — is a single bond), R 2yd and R 3yd each is independently hydrogen or optionally substituted hydrocarbon 
residue, or they taken with the adjacent nitrogen atom may form a cyclic amino; pyd is 1 or 2; or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process described in 
JP-A 3-223251/1991 or its equivalent process. 

48) Condensed heterocyclic carboxylic acid derivatives of the formula: 



wherein X 1ye is R4yo-N (R 4ye is hydrogen, optionally substituted hydrocarbon group or optionally substituted acyl), 
oxygen or sulfur; X 2ye is R^-N (R^ is hydrogen, optionally substituted hydrocarbon group or optionally substi- 
tuted acyl) or oxygen; the ring is a benzene ring which may be substituted by an additional substituent; R 1ye 

20 is hydrogen or optionally substituted hydrocarbon group; each of R 1ye may be different according to repitrtion of 

nye; Y yi> *s optionally substituted amino or optionally substituted nitrogen-containing saturated heterocyclic group; 
nye is an integer of 1 to 10; kye is an integer of 0 to 3; and mye is an integer of 1 to 8; or salts thereof. 

The above-mentioned compounds or salts thereof may be produced according to the process described in 
JP-A 5-239024/1993 or its equivalent process. 

25 49) Unsaturated carboxylic amide derivatives of the formula: 



®ch n / — \ 
R 1yf R 2yf 



wherein the ring Ayf is an optionally substituted aromatic ring; R 1yf is hydrogen or optionally substituted hydrocarbon 
residue, or it is taken with the adjacent group of -CH=C-and the two carbon atoms constituting the ring A^ to form 
an optionally substituted carbocycle; R 2yf is hydrogen, or optionally substituted hydrocarbon residue or acyl; R^ 
is an optionally substituted hydrocarbon residue; and nyf is an Integer of 2 to 6; or salts thereof. 



[0083] The above-mentioned compounds or saits thereof may be produced according to the process described in 
40 jp-A 2-1 36255/1 990 or its equivalent process. 

[0084] As for "non-carbamate-type amine compounds having an acetylcholinesterase inhibiting action" used in the 
invention, Compounds (I) are preferably exemplified. 

[0085] The non-carbamate-type amine compounds having an acetylcholinesterase inhibiting action used in the 
present invention, exhibit a potent effect increasing the contraction of the muscle of urinary bladder, with lesser toxicity, 

45 but not contracting the muscle of urethra. The compounds, accordingly, can be used as agents for improving excretory 
potency of the urinary bladder in mammals including human. The compounds can be used as prophylactic or therapeutic 
agents for dysuria, particularly for difficulty of urination, which is caused, for example, by the following items 1) to 6). 
1) Prostatomegaly, 2) atresia in neck of urinary bladder, 3) neuropathic bladder, 4) diabetes mellitus, 5) surgical oper- 
ation, and 6) hypotonia in muscle of urinary bladder. The compounds can also be used in treatment of dysuria such 

so as pollakiuria, incontinence of urine, etc. 

[0086] The non-carbamate-type amine compounds having an acetylcholinesterase inhibiting action, when used as 
prophylactic and therapeutic agents in dysuria caused by prostatomegaly, particularly difficulty of urination, may be 
used in combination with other drugs (for example, a-blockers such as tamsulosin, and the like). These drugs may be 
used simultaneously or in combination of individually formulated preparations. 

55 [0087] The a-blockers that can be used in combination with the compounds of the invention, include, for example, 
the following compounds or salts thereof. 



54 



EP1 118 322 A1 



Tamsulosin: EP-A 34432, USP 4,703,063 




CHjCH, 





ss 
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10 



Urapidil: USP 3,957,786 

O 



« Indoramin: OSP 3,527,761 




25 

Alfuzosin: USP 4,315,007 



30 




Dapipra2ole: USP 4,252,721 



40 




Naftopidil: USP 3,997,666 




55 

[0088] In addition, the following ot-blockers are included. 
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RO 70-0004 
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Z-350 



O 




Bunazosin: USP 3,920,636 




NH 2 



58 



EP 1 118 322 A1 



BMY-15037 




Neldazosin 



O OH 
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SL-890591 




[0089] In addition, such cc-blockers as ABT-9B0, AIO-8507-L, L-783308, L-780945, SL-910893, GI-231818, SK&F- 
106686, etc. are also included. 

[0090] The non-carbamate-type amine compounds having an acetylcholinesterase inhibiting action used in the in- 
vention, can be formulated into pharmaceutical preparations according to the per se known methods. The compounds 
may be formulated into pharmaceutical compositions atone or with an appropriate amount of pharmacologically ac- 
ceptable earners by property mixing in a pharmaceutical process. Such pharmaceutical compositions include, for ex- 
ample, tablets (including sugar-coated tablets, film-coating tablets, etc.), powders, granules, capsules (including soft 
capsules), liquids and solutions, injections, suppositories, sustained release preparations; these preparations can safe- 
ly be administered orally or parenterally (e.g., locally, rectally, intravenously, etc.). 

[0091] In the agents for improving excretory potency of urinary bladder of the invention, the content of the non- 
carbamate-type amine compounds having an acetylcholinesterase-inhibiting action may be in about 0.1 - about 100% 
by weight for the total preparation. The agent, for example, as an agent for treating difficulty of urination, may be 
administered orally at a dose of about 0.005 - about 100 mg, preferably about 0.05 - about 30 mg, more preferably 
about 0.2 - about 10 mg, as an effective component for an adult (body weight: about 60 kg), though the dose is variable 
depending on the subject to be administered, route of administration, type of diseases, etc. This may be administered 
once a day or in several divided doses. 

[0092] In the present invention, the pharmacologically acceptable earners used in production of the agents for im- 
proving excretory potency of urinary bladder include a variety of organic or inorganic carrier materials conventionally 
employed as pharmaceutical materials, for example, fillers, lubricants, binders, disintegrators, etc., for solid prepara- 
tions, or solvents, solubilizing agents, suspending agents, tonicity adjusting agents, buffering agents, soothing agents, 
etc., for liquid preparations, if required, pharmaceutical additives such as preservatives, antioxidants, coloring agents, 
sweeteners, adsorbents, moistening agents, and the like may be added. 

[0093] The fillers include, for example, lactose, refined sugar, D-mannrtol, starch, com starch, crystalline cellulose, 
light anhydrous silicic acid, and the like. 

[0094] The lubricants include, for example, magnesium stearate, calcium stearate, talc, colloidal silica, and the like. 
[0095] The binders include, for example, crystalline cellulose, refined sugar, D-mannrtol, dextrin, hydroxypropyl cel- 
lulose, hydroxy propyl methyl cellulose, polyvinylpyrrolidone, starch, sucrose, gelatin, methylcellulose, sodium car- 
boxy methyl cellulose, and the like. 

[0096] The disintegrators include, for example, starch, carboxymethyl cellulose, calcium cartx>xymethylcellulose, 
sodium carboxymethyl starch, L-hydnoxypropyl cellulose, and the like. 

[0097] The solvents include, for example, water for injections, alcohol, propylene glycol, macrogol, sesame oil, corn 
oil, and the like. 

[0098] The solubilizing agents include, for example, polyethylene glycol, propylene glycol, D-mannrtol, benzyl ben- 
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zoate, ethanol, trisaminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate, and the like. 
[0099] The suspending agents include, for example, surface activators such as stearyt triethenolamine, sodium lau- 
rylsulfate, laurylaminopnopionic acid, lecithin, benzalkonium chloride, benzethonium chloride, glycerin monostearate, 
etc.; and hydrophflic high molecular materials such as polyvinyl alcohol, polyvinylpyrrolidone, sodium carboxy methyl - 
cellulose, methylcellulose, hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyt cellulose, etc. 
[0100] The tonicity adjusting agents include, for example, glucose, D-sorbrtol, sodium chloride, glycerin, D-mannitol, 
and the like. 

[01 01] The buffering agents include, for example, buffer solutions of phosphate, acetate, carbonate, citrate, and the 
like. 

[0102] The soothing agents include, for example, benzyl alcohol, and the like. 

[0103] The preservatives include, for example, paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl 
alcohol, dehydroacetic acid, sorbic acid, and the like. 

[0104] The anti-oxidants include, for example, sulfites, ascorbic acid, and the like. 

[0105] The invention will be explained in more detail based on the following Reference Examples, Examples, Ex- 
perimental Examples, and Formulation Examples. These examples, however, are merely examples, and not intended 
to limit the Invention. The invention may be modified as far as the modification does not depart from the scope of the 
invention. 

Reference Examples 1-30 

[0106] According to the per se known methods, compounds of Reference Examples 1 - 30 as depicted in the following 
Table were obtained. 
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[Table 1] 
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[Table 2] 



Ar-C-tfH),,— Y 
R 



Reference 
Example 
No. 


Ar 


R 


n 


Y 


1 1 




H 


2 


xxxr* 


1 2 




H 


2 




1 3 




H 


2 




1 4 




H 


2 




1 D 




t r 

rl 


o 




1 6 


jOCt 


H 


2 




1 7 


i i 


H 


2 


XXG 


1 8 


w 


H 


2 


XXX) 


1 9 




H 


2 


XXX) 


1 20 


pa 


H 


2 


XXX) 



63 



EP1 118 322 A1 



[Table 3] 



Ar-C-(<pH)rt-^ 
R 



Reference 
Example 
No. 
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[Table 4] 



Reference 
Example 
No. 




2 9 




3 0 


fjlH 2 



Reference Example 15-1 

[0107] 8-[341-[(3-fluort>phenyl)methyn 
4-one (Compound of Reference Example 15) 



O 



1) To thionyl chloride (300 mL) was added 3-(1-acetyi-4-piperidiny1)propionic acid (88.2 g, 0.443 mol) in small 
portions under ice cooling. The mixture was stirred at room temperature for 10 minutes, and then thionyl chloride 
was distilled off at 25°C under reduced pressure. Diethyl ether was added to the residue and then evaporated in 
vacuo to give a yellow solid. Again, diethyl ether was added, and the solid was crushed with a spatula, and ether 
was evaporated in vacuo to give 3-(1^aoetyl-4-piperidinyl)propionic acid chloride as crude light yellow powder. This 
light yellow powder and 1,2,5,64etrahydrx>4H^yrTolo[3,2,1w)]qu!nolirH4-one (64.0 g, 0.369 mol) were suspended 
into 1,2-dichloroethane (200 mL), into which aluminum chloride (162 g, 1.21 mol) was added in small portions at 
room temperature. The mixture was stirred at room temperature for 12 hours, then added to ice-water, and extracted 
with ethyl acetate. The extract was washed with saturated brine, dried on anhydrous magnesium sulfate, and 
evaporated in vacuo to give a light yellow oily material. The oily material was purified by siOca gel column chro- 
matography (eluted with ethyl acetate/methano!=9 : 1) and crystallized from ethanol-diethyl ether to give 123.5 g 
of 8^3-[(1^cetyM-piperidirry1)-1-oxopro as colourless 
crystals having mp. 1 57-1 59° C. 

1 H-NMR (CDCI3) 5 1.00-1.30 (2H, m). 1.50-1.95 (5H, m). 2.09 (3H, s), 2.53 (1H, dt, J=12.9, 2.4Hz), 2.72 (2H, t, 
J=7.6Hz) P 2.90-3.15 (5H, m), 3.24 (2H, t, J=8.6Hz), 3.-75-3.90 (1H, m), 4.14 (2H, t, J=8.6Hz), 4.55-4.70 (1H, m), 
7.68 (1H, s), 7.73 (1H,s). 

2) To 8-[3-[(1^cetyl-4-piperidinyl)-1-oxopropy0-1 ,2,5,6^ (118.7 g r 
0.335 mol) obtained in 1) was added concentrated hydrochloric acid (600 mL), and the mixture was stirred at 140°C 
for 4 hours. After cooling to room temperature, hydrochloric acid was distilled off under reduced pressure, and the 
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resulting residua was made basic (pH >12) with 8N-sodium hydroxide aqueous solution and extracted with ethyl 
acetate. The extract was washed with saturated brine, dried on anhydrous sodium sulfate, evaporated in vacuo, 
and crystallized from ethyl acetate-diethyl ether to give 103.7 g of 8-[3-[(4-piperidinyl)-1-oxopnopylr-1 f 2 f 5,6-tet- 
rahydro^H-pyrrolo[3,2,1-ij]qLJinoIin-4-one as colourless crystals having mp. 114-115°C. 

1 H-NMR (CDCI 3 ) 8 1.00-1.30 (2H. m) , 1.30-1.90 (7H, m), 2.59 (2H P dt, J=12.0, 2.4Hz), 2.72 (2H, t, J=7.6Hz), 
2.85XM5 (5H f m), 3.23 (2H, t, J=8.6Hz) f 4.14 (2H, t, J=8.6Hz), 7.68 (1H f s), 7.73 (1H, s). 

3) To a solution of 8-[3-[(4-piperidinyl)-1-oxopropyl]-1 ,2,5,6Metrahydro-^-pyrrolo[3,2,1 -ty]quino!in-4-one (103.7 g, 
0.332 mol) (obtained in 2)) in acetonitrile (750 mL) was added 3-fluorobenzyl bromide (65.9 g, 0.349 mol) and 
anhydrous potassium carbonate (60 g), and the mixture was stirred at room temperature for 12 hours. The reaction 
mixture was added to a mixture of ethyl acetate and water, and the organic layer was separated. The organic layer 
was washed with saturated brine, dried on anhydrous magnesium sulfate, and concentrated to give a light yellow 
oily material. The oily material was purified by silica gel column chromatography (eluted with ethyl acetate/ 
methanol=9 : 1). The resulting crude crystals were recrystallized from hot ethano! to give the title compound (111.2 
g) as colourless crystals having mp. 111-112°C. 

1 H-NMR (CDCy 6 1.20-1 .50 (4H f m), 1.55-1.80 (4H F m), 1.85-2.05 (2H f m), 2.71 (2H, t, J=7.6Hz) f 2.80-3.15 (5H, 
m), 3.22 (2H, t, J=8.6Hz), 3.47 (2H, s), 4.13 (2H, t, J=8.6Hz), 635-7.15 (3H, m), 7.20-7.35 (1H, m), 7.67 (1H, s), 
7.72 (1H,s). 



Elemental analysis for C 2Q H 2 9FN 2 0 2 : 
Calcd | C, 7426; H, 6.95; N, 6.66 
Found | C P 74.28; H, 7.02; N, 6.58 



[0108] The above-mentioned title compound (65.4 g) was dissolved in ethanol, to which was added 1.5 equivalent 
of 4N-hydrochloric acid (ethyl acetate solution). The solvent and excess hydrochloric acid were distilled off to give 
colourless powder, which was crystallized from ethanol to give 64.1 g of the hydrochloride of title compound as col- 
ourless crystals having mp. 201-203°C (dec). 



Elemental analysis for C^H^FIS^O^HCI: 
Calcd | C, 68.34; H, 6.62; N,6.13 
Found I C, 68.15; H, 6.66; N,6.04 



Reference Example 15-2 

[0109] 8-[3-{1-(phenyJmetrr/IM-piperi^ 
(Compound of Reference Example 17) 




[0110] 8-[3-[(4~Piperidinyi)-lK»opropyl]-1,2,5 f 6-tetra^ [obtained in section 2) 

of Reference Example 1 5-1 and benzyl bromide were treated in the same manner as i n section 3) of Reference Example 
15-1 to give colourless powder, which was crystallized from ether-isopropyl ether to give the title compound as colour- 
less crystals having mp. 103-1 04 °C. 

1H-NMR (CDCI3) 8 1 20-1 .75 (8H f m), 1 .85-2.05 (2H, m), 2.71 (2H, t, J=7.6Hz), 2 .80-2.95 (3H, m) , 3.02 (2H, t, J=7.6Hz) f 
3.22 (2H. t, J=8.6Hz), 3.49 (2H, s), 4.13 (2H, t. J=8.6Hz), 7.20-7.35 (5H, m), 7.67 (1H, s), 7.71 (1H, s). 



Elemental analysis for C2qH3 0 N 2 O 2 : 

Calcd | C, 77.58; H.7.51; N, 6.96 
Found | C, 77.30; H, 7.49; N, 7.20 
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[0111] The above-mentioned title compound was dissolved in ethanol, to which was added 1.5 equivalent of 4N- 
hydrochloric acid (ethyl acetate solution). The solvent and excess hydrochloric acid were distilled off to give colourless 
powder, which was crystallized from ethane I to give the hydrochloride of title compound as colourless crystals having 
mp. 245-248°C (dec.}. 



Elemental analysis for C 2e H3 0 N 2 O2-HC1: 

Calod | C, 71.14; H, 7.12; N, 6.38 
Found | C, 70.97; H,7.14; N. 6.18 

10 

Formulation Example 1 

[01 1 2] Hereinafter, the hydrochloride of Compound of Reference Example 15 (8-[3-[1 -[(3-fiuorophenyl)methyl]-4-pip- 
eridinyl}- lK>xopir^yq-1,2,5,6-tetralTydro is abbreviated to Compound A. 
is 



(1) 


Compound A 


ig 


(2) 


Lactose 


197 g 


(3) 


Com starch 


50 g 


(4) 


Magnesium stearate 


2g 



[01 13] The above components (1 ), (2) and com starch (20 g) were mixed, and formulated into granules with a paste 
prepared from com starch (15 g) and 25 mL of water. Corn starch (15 g) and the above component (4) were added 
thereto, and the mixture was compressed with a compressed tablet machine to give 2000 tablets of 3 mm in diameter 
containing 0.5 mg/tablet of Compound A. 



30 



Formulation Example 2 


(1) 


Compound A 


2g 


(2) 


Lactose 


197 g 


(3) 


Com starch 


50 g 


(4) 


Magnesium stearate 


2g 



[0114] According to the same manner as in Formulation Example 1 , 2000 tablets of 3 mm in diameter containing 1 .0 
mg/tablet of Compound A were produced. 



Formulation Example 3 


(1) 


Compound A 


5.0 mg 


(2) 


Lactose 


60.0 mg 


(3) 


Com starch 


35.0 mg 


(4) 


gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



45 [0115] A mixture of the above components (1), (2) and (3) together with 0.03 ml of 10% gelatin aqueous solution 
(3-0mg of gelation) was passed through a 1 mm mesh sieve to form granules, which were dried at 40°C and again 
sieved. The resulting granules were mixed with the above component (5) and compressed. The resulting core tablets 
were sugar-coated with an aqueous coating suspension containing sucrose, titanium dioxide, talc and gum arabic. The 
coated tablets were polished with yellow beeswax to give final coated tablets. 

50 

Experimental Example 1 

Measurement of acetylcholinesterase-inhibiting action 

55 [0116] AcetylchoOnesterase-inhibiting action of the compounds disclosed in Reference Examples was measured 
using acetylcholinesterase of human erythrocyte origin according to the acetylthiocholine method (Ellman method). 
[01 17] Acetylcholinesterase of human erythrocyte origin (Sigma Chemical Co.) was dissolved in distilled water at a 
concentration of 0.2 lU/mL to give an enzyme authentic sample. To a 96-well microplate was dispensed 20jxL of drug 
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solution, 30uJ- off 80m M Tris^Hd (pH 7.4), 50|iL of enzyme authentic sample and 50>iL of 5mM 5,5-drthio-bis(2-ni- 
trobenzoic acid) (Sigma Chemical Co.), and the plate was shaken for 10 seconds. Then, 50uL of acetylthiocholine 
iodide (Sigma Chemical Co.) was added, and the plate was again shaken. Immediately after shaking, increase of 
extinction at 414 nM was measured at intervals of 30 seconds for 10 minutes. The enzyme activity was determined 
according to the following equation. 

R = 5.74X10" 7 XA A 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



(wherein R indicates an enzyme activity (mol), and A A shows increase of extinction at 414 nM) 
[01 18] The experiment was repeated at least 3 times for each compound to obtain 50% inhibitory concentration (- 
IC 50 ). Moreover, in the same manner as mentioned above, acetylcholinesterase-inhibiting activity of distigmine was 
measured. The following table shows the result 

[TableS] 



Compd. No. In Reference Example (Salt) 


IC50 (nM) 


1 


(Hydrochloride) 


13.6 


4 


(Hydrochloride) 


10.9 


6 


(Hydrochloride) 


18.9 


7 


(Hydrochloride) 


22.1 


12 


(Hydrochloride) 


8.1 


13 


(Hydrochloride) 


5.2 


14 


(Hydrochloride) 


9.9 


15 


(Hydrochloride) 


4.4 


17 


(Hydrochloride) 


7.8 


18 


(Hydrochloride) 


10.9 




Distigmine 


723.3 



[01 19] From the above results, it is found that Compounds (I) exhibit a potent acetylcholinesterase-inhibiting action. 
Experimental Example 2 

Potentiation effect of the compounds disclosed in Reference Examples for rhythmic contraction of urinary bladder in 
guinea pig 

[0120] Potentiation effect of the compounds disclosed in Reference Examples for rhythmic contraction of urinary 
bladder was examined using Hartley male guinea pigs. Hartley male guinea pigs (SLC) weighing about 300 g were 
anesthetized with urethane (1.2 g/kg, i.p.), held, and incised at the midline of abdomen to expose the bladder. The 
urethra was ligated, and a polyethylene tube (PE-50) was inserted into the bladder. The internal pressure of the bladder 
was measured with a blood pressure amplifier (Nippon Koden), and the data was collected on a personal computer 
through an AID converter (MP-30, Biopac Systems). A proper amount of physiological saline was injected into the 
bladder through a cannula to induce rhythmic contraction of the bladder. To the animals in which occurrence of stable 
rhythmic contraction was confirmed at a rate of 1 time every 2 minutes to 10 minutes, a solution of the test compound 
dissolved in distilled water was injected intravenously, and the effect was observed. 
[0121] The data was manipulated according to the following process. 

[01 22] The area (AUC) that is formed by a curve of the internal pressure of the bladder and a base line was calculated 
through analytical software (Studentlab pro 2.1 .5, Biopac Systems) to evaluate the effect of the test compounds. The 
curve of the internal pressure is made based on the bladder contraction immediately before administration of the test 
compound and the first contraction 5 minutes after the administration. From the dose-dependent curve of AUC, the 
dose at which AUC before drug administration was increased 2 times (AUC200) was calculated to determine potency 
of contraction-enhancing effect of the test compounds for the muscle of urinary bladder. In addition, the potency of 
contraction-enhancing effect of stigmine for the muscle of bladder was determined in the same manner as mentioned 
above. - 
[01 23] The following table shows the AUC200 values of each compound. 
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(Table 6] 



Compd. No. in Reference Example (Salt) 


AUC200 (mg/kg, Lv.) 


1 


(Hydrochloride) 


0.005 


2 


(Hydrochloride) 


0.059 


3 


(Hydrochloride) 


0.14 


4 


(Hydrochloride) 


0.005 


5 


(Hydrochloride) 


O.OB 


6 


(Hydrochloride) 


0.0049 


7 


(Hydrochloride) 


0.0055 


6 


(Hydrochloride) 


0.07B 


9 


(Hydrochloride) 


0.027 


10 


(Hydrochloride) 


0.031 


11 


(Hydrochloride) 


0.12 


12 


(Hydrochloride) 


0.006 


13 


(Hydrochloride) 


0.0013 


14 


(Hydrochloride) 


0.0016 


15 


(Hydrochloride) 


0.0013 


16 


(Hydrochloride) 


0.015 


17 


(Hydrochloride) 


0.0034 


18 


(Hydrochloride) 


0.0051 


19 


(Hydrochloride) 


0.065 


20 


(Hydrochloride) 


0.065 


21 


(Hydrochloride) 


0.19 


22 


(Fumarate) 


0.16 


23 


(Fu ma rate) 


0.073 


24 


(Fumarate) 


0.18 


25 


(Fumarate) 


0.13 


26 


(Fumarate) 


0.082 


27 


(Fumarate) 


0.1 


26 


(Fumarate) 


0.16 


29 


(Hydrochloride) 


0.16 




Distigmine 


0.1 



[0124] From the above results, it isfound that Compounds (I) exhibit a high potentiation effect for rhythmic contraction 
40 of urinary bladder. 



Experimental Example 3 



Effect on urination efficiency in guinea pigs 

45 

[0125] Effect of the compounds of Reference Examples on urination efficiency was examined using Hartley male 
guinea pigs. Six to ten Hartley male guinea pigs weighing 346.5±3.5 g (SLC) were employed in each treated group. 
Guinea pigs were anesthetized with urethane, and held, and the bladder was exposed. Two polyethylene tubes (PE- 
SO and PE-100) were inserted into the bladder. One (PE-50) of the tubes was used in infusion of physiological saline, 
50 and the other (PE-1 00) was used for measurement of the internal pressure of the bladder. Saline was infused contin- 
uously at a flow rate of 0.3 mL/min. The infusion was stopped at the time when intermittent urination was confirmed at 
least 3 times, and the whole saline in bladder was removed. Again, infusion was started, and stopped at the time when 
a rise of the pressure in bladder was confirmed immediately before urination, and the time required for infusion and 
the weight of excreted urine were measured. Efficiency of urination was calculated from the following equation. 

55 

Efficiency of urinatjon(%) = 
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100 X Excreted volume (mLJ/Infuslon time (min) X 0.3 (mL/min) 

[01 26] Measurement was made at least 2 times before administration of the test compound , and then the test com- 
s pound was dissolved in distilled water and administered intravenously. As for distigmine, the value was measured 30 
minutes after administration, and as for the compounds of Reference Examples, the measurement was made 10 min- 
utes after administration. Effect by administration of solvents was also confirmed. 

[01 27] The average measured value before administration of the test compounds was regarded as the value before 
administration, and applied to the paired-t test for a significant difference test with the value after the administration. 
io (~p<0.01/p<0.05) 

[01 28] The following table show the effect on efficiency of urination. 



[Table 7] 



20 



25 



30 



Compound 


Dose (mg/k g) 


Efficiency of Urination(%) 


Improvement of Efficiency (%) 


Before adm. 


After adm. 


Vehicle 




77.4±6.4 


78.4±6.5 


2.4 


Distigmine 


0.1 


79.1+5.7 


90.9+2.7 


20.4 


Distigmine 


0.3 


67.4+4.3 


75.3+3.7 


14.7 


Distigmine 


1 


78.6±6.7 


67.8±4.6 


-11.6 


Distigmine 


3 


68.6+7.0 


48.1+8.5 


-30.9" 


Vehicle 




77.4+6.4 


82.8+4.7 


12.9 


Compd. of Ref. Ex. 15 


0.003 


71.5+7.9 


79.6+6.4 


16.2 


Compd. of Ref. Ex. 15 


0.01 


60.0+.7.7 


93.9±3.0 


77.0** 


Compd. of Ref. Ex. 15 


0.03 


65.5+9.0 


88.9+3.1 


66.2* 


Vehicle 




78.5±6.0 


73.7±8.9 


-7.1 


Compd. of Ref. Ex. 30 


0.3 


62.2+5.1 


74.5+5.1 


22.0 M 


Compd. of Ref. Ex. 30 


1.0 


62.8+7.8 


84.9+4.8 


55.4* j 


Compd. of Ref. Ex. 30 


3.0 


65.8±6.9 


89.0±2.7 


64.2* 



*p<0.05 



**p<0.01, 

[0129] From the above results, it is found that improvement of urination efficiency by distigmine is poor and it makes 
the efficiency worse at a high dose, while Compounds (I) improve the efficiency greatly and significantly, and do not 
make the efficiency worse even at high doses. 

Experimental Example 4 

Effect on the flow rate of urine in guinea pigs 

[0130] Effect on the flow rate of urine by single or combined use of Compounds of Reference Examples, distigmine, 
prazosin, and tamsulosin was examined using Hartley male guinea pigs. Four to six Hartley male guinea pigs weighing 
about 350 g (SLC) were employed in each treated group. Guinea pigs were anesthetized with urethane, and held, and 
the bladder was exposed. Two polyethylene tubes (PE-100) were inserted into the bladder. One of the tubes was used 
in infusion of physiological saline, and the other used for measurement of the internal pressure of the bladder. Saline 
was infused continuously at a flow rate of 0.3 mUmin. The infusion was stopped at the time when intermittent urination 
was confirmed at least 3 times, and the whole saline in bladder was removed. Again, infusion was started , and stopped 
at the time when a rise of the pressure in bladder was confirmed immediately before urination. Excreted urine was 
weighed on an electronic force balance (HX-400, A&D). Analogue data of the internal pressure of the bladder and urine 
weight were input in an AD converter (MP-30, Biopac Systems) and the digital signal was analyzed by means of 
purpose-made software (Student lab pro 2.1 .5, Biopac Systems). Sampling interval of the date was fixed at 0.1 second, 
and the value of urine weight was differentiated to determine the flow rate of urine. In order to remove data noise of 
the excretion volume and flow rate of urine, the data was adapted to a lowcut filter at 0.5Hz. 

[0131] Measurement was made 2 times before administration of the test compound, and then the test compound 
was administered intravenously. Again, measurement was made 10 minutes after administration of the test compound. 
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Effect by administration of solvents was also confirmed as a control experiment 

[0132] The average measured value before administration of the test compounds was regarded as the value before 
administration, and the rate of change of the values from the ante-administration to the post-administration was cal- 
culated to compare between the groups by means of the Dunnet's test 
s [0133] Effect on the flow rate of urine is summarized in the following table. 



15 



(Table 8 






Dose (mg/kg) 




Row Rate 


(mL/sec) 


Improvement (%) 






n 


Ante-admn. 


Post-ad mn. 




DMSO (Control) 




5 


0.34+0.05 


0.30+.0.05 


-1 3.85+:6.48 


Prazosin 


0.1 


5 


0.18+0.03 


0.17±0.02 


0.97+10.32 


Distigmine 


1.0 


6 


0.25±0.05 


0.22±0.05 


-B.31±11.13 


Distigmine + Prazosin 


1.0 
0.1 


4 


0.30+0.07 


0.25±0.09 


-24.17+.12.31 


Compd. of Ref. Ex.15 


0.01 


5 


0.27±0.03 


0.29+.0.05 


6.81±7.84 


Compd. of Ref. Ex.15 + Prazosin 


0.01 

0.1 


5 


0.18±0.01 


0.25±0.03 


42.37±15.25** 



" pxO.01 V8 DMSO (Control) 



[Table 9] 



30 



35 





Dose (mg/kg) 




Row Rate 


(mL/sec) 


Improvement (%) 


Ante-admn. 


Post-admn. 


Distilled \Afeter (Control) 




11 j 


0.16+0.01 


0.12+0.01 


-22.0+6.5 


Tamsulosin 


0.1 


11 


0.16+0.01 


0.14+0.02 


-11.8+4.8 




Compd.of Ref. Ex.15 


0.001 


9 


0.17±0.03 


0.15±0.02 


-6.5±12.1 


Compd.of Ref. Ex.15 +Tamsulosin 


0.001 0.1 


10 


0.15±0.01 


0.16±0.01 


11.3+9.2* 



* pxO.05 V8 dtetilted water (Control) 



[0134] From the above result, it is found that improvement of the flow rate of urine by distigmine alone is poor and 
not enhanced even in combination with an a-blocker prazosin. On the other hand, it is recognized that Compound (I) 
40 per se improves the flow rate of urine, which is further increased considerably in combination with rx-blockers, prazosin 
and tamsulosin. 

[0135] From the result of the above-mentioned Experimental Examples 2, 3 and 4, it is found that non-carbamate- 
type amine compounds showing an acetyl chol in esterase-in hi biting action, particularly, Compounds (I) have a potent 
effect for improving excretory potency of the urinary bladder. 

45 

Industrial Applicability 

[0136] The amine compounds used in the present invention show a high effect increasing the contraction potency 
of the muscle of urinary bladder but no effect of contracting the muscle of urethra. They are, accordingly, useful as 
so agents for improving excretory potency of the urinary bladder with high efficiency of urination. In addition, they are 
useful as prophylactic or therapeutic agents for dysuria, particularly for difficulty of urination. 



Claims 

55 , 

1. An agent for improving excretory potency of the urinary bladder which comprises an amine compound of non- 
carbamate-type having an acetylcholin esterase-in hi biting action. 
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2. An agent according to claim 1, wherein the amine compound is a non-carbamate-type compound of the formula: 



« 

Ar— C-(CH)n— Y 
I 

R 

10 

wherein 

Ar is optionally condensed phenyl in which the phenyl moiety may be substituted by a substituent or substit- 
uents; 

is n is an integer of 1 to 10; 

R is hydrogen or optionally substituted hydrocarbon group; 

Y is optionally substituted amino or optionally substituted nitrogen-containing saturated heterocyclic group; 
or a salt thereof. 

20 

3. An agent according to claim 2, wherein Ar is phenyl which may be substituted by 1 to 4 substituents selected from 
(i) optionally halogenated lower alkyl, (ii) halogen, (iu) lower aDcylenedioxy, (iv) nrtro, (v) cyano, (vi) hydroxy, (vii) 
optionally halogenated lower alkoxy, (viii) cycioalkyl, (ix) optionally halogenated lower alkylthio, (x) amino, (xi) 
mono-lower alkylamino, (xii) di-iower alkylamino, (xiii) 5- to 7-membered cyclic amino, (xiv) lower alkyl -carbon- 

26 ylamino, (xv) lower alkyi-sulfbnylamino, (xvi) lower alkoxy-carbonyl, (xvii) carboxy, (xviii) lower alkyl-carbonyl, (xix) 

cycloalkyl-carbonyl, (xx) carbamoyl, thiocarbamoyl, (xxi) mono-lower alkyl-carbamoyl, (xxii) di-lower alkyl -car- 
bamoyl, (xxiii) lower alkylsulfonyl, (xxiv) cydoalkylsulfonyl, (xxv) phenyl, (xxvi) naphthyl, (xxvii) mono-phenyl-lower 
alkyl, (xxviii) di-phenyl-lower alkyl, (xxix) mono-phenyl-lower alkyl-carbonyloxy, (xxx) di-phenyl-lower alkyl-carbo- 
nyloxy, (xxxi) phenoxy, (xxxii) mono-phenyl-lower a Ikyl-carbonyl, (xxxiii) di-phenyl-lower alkyl-carbony I, (xxxiv) ben- 

30 zoyl, (xxxv) phenoxy carbonyl, (xxxvi) phenyl-lower alkyl-carbamoyi, (xxxvii) phenyicarbamoyl, (xxxviii) phenyl -low- 

er alkyl-carbonylamino, (xxxix) phenyl-lower alkylamino, (xxxx) phenyl-lower alkylsulfonyl, (xxxxi) phenytsulfonyl, 
(xxxxii) phenyl-lower alkylsuifinyl, (xxxxiii) phenyl-lower alkylsulfonyf-amino, and (xxxxiv) phenytsutfonylamino 
(wherein the phenyl, naphthyl, mono-phenyMower alkyl--, di-phenyl-lower alkyl, mono-phenyl-lower alkyl-carbon- 
yloxy, di-phenyl-lower alkyl-carbonyloxy v phenoxy, mono-phenyl-lower alkyl-carbonyl, di-phenyl-lower alkyl-carb- 

35 onyl, benzoyl, phenoxycarbonyi, phenyl-lower alkyl-carbamoyl, phenyicarbamoyl, phenyl-lower alkyl-carbonylami- 

no, phenyl-lower alkylamino, phenyl-lower alkylsulfonyl, phenylsulfonyl, phenyHower alkylsuifinyl, phenyl-lower 
alkylsulfonylaminoand phenylsulfonylamino as mentioned above in (xxv) to (xxxxiv) may further be substituted by 
1 to 4 substituents selected from lower alkyl, lower alkoxy, halogen, hydroxy, benzyloxy, amino, mono-lower 
alkylamino, di-lower alkylamino, nitro, lower alkyl-carbonyl and benzoyl). 

40 

4. An agent according to claim 2, wherein Ar is a group of the formula: 



45 



R 1 -N B' j| A 



wherein R 1 is hydrogen, optionally substituted hydrocarbon group, acyl, or optionally substituted heterocyclic 
so group; the ring A is an optionally substituted benzene ring; the ring B* is a 5- to 9-membered nitrogen-containing 

heterocycle which may further be substituted by oxo. 

5. An agent according to claim 4, wherein R 1 is 

55 (I) hydrogen; 

(il) alkyl, alkenyl, alkynyl, cycioalkyl, cross! inked-cyclic lower saturated hydrocarbon group, aryl, aralkyl, aryl- 
alkenyl, aryl-C2-i2 alkynyl, cycloalkyl-alkyl or eryl-aryl-C 1 . 1 o alkyl which may be substituted by 1 to 5 substit- 
uents selected from (i) halogen, (ii) nitro, (iii) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated lower 
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alkyl, (vii) optional V halogenated lower alkoxy, (viii) optionally halogenated lower alkylthio, (ix)amino f (x)mono- 
lower alkylamino, (xi) dMower alkylamino, (xii) 5- to 7-niembered cyclic amino which may contain 1 to 3 het- 
eroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (xiii) 
lower alkyl-carbonylamino, (xiv) lower alkyl-sulfonylamino, (xv) lower alkoxy-carbonyl, (xvi) carboxy, (xvii) low- 
er alkyl -carbcnyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl-carbamoyl, (xx) di-lower alkyl-car- 
bamoyl, (xxi) lower alkyisulfonyi, (xxii) lower alkoxy-carbonyMower alkyl, (xxiii) carboxy-lower alkyl, (xxiv) 5- 
to 14-membered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and 
sulfur and which may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) 
oxo, (5) hydroxy, (8) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, 

(II) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (1 3) lower alkyl-carbon- 
ylamino, (14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower aJkyl-cerbonyl, 
(18) carbamoyl, thiocarbamoyl, (19) mono-lower alkylcarbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower 
alkyisulfonyi, (xxv) (Vi 4 aryl, (xxvi) Oj^ aralkyl, (xxvii) ureido, 3-methylureido, 3-ethylureido, 3-phenylureido, 
3-(441uorophenyl)ureido, 3-(2-methylphenyl)ureido, 3-(4-methoxyphenyl)ureido, 3-(2,4-difluorophenyl)urei- 
do, 3-[3,5-bls(trifluoromethyl)phenyl]ureido, 3-benzytureido, 3-(1 -naphthyl)ureido f or 3-(2-biphenylyl)ureido, 
(xxviii) thioureido, 3-methylthioureido, 3-eihylthioureido, 3-phenylthioureido, 3-{4-fluorophenyl)thioureido, 3- 
(4-methy1phenyl)thioureido, 3-(4-methoxyphenyl)thioureido, S^^-dichlorophenylJthioureido, 3-benzylth- 
ioureido, or 3-(1-naphthyl)thioureido, (xxix) amidino, N 1 -methylamidino, N 1 -ethylamidino, N 1 -phenytamidino, 
N\N 1 -dimethy1amidino, N\N 2 -dimethylemidino, N 1 -methyl-N 1 -ethyl amidino, IM 1 ,N 1 -diethylamidino, N 1 -me- 
thyl-N 1 -phenylamldino, or N 1 ,N 1 -di(4-nitrophenyl)amldIno f (xxx) guantdino, 3-methylguanldino, 3,3-dimethyl- 
guanidino, or 3,3-diethylguanldino, (xxxi) pyrrolidinocarbonyl, piperidinocarbonyl, (4-methy1piperidino)carbo- 
nyl, (4-phenylpiperidino)carbonyl, (4-benzyipiperidino)carbonyl, (4-benzoyipiperidino)carbonyl, [4-(4-fluor- 
obenzoyl)piperidino]carbonyl, (4-methylpiperazino)carbonyl, (4-phenylpiperazino)carbonyl, [4-(4-nitrophenyl) 
piperazinojcarbonyl, (4-benzylpiperazino)carbonyt, morpholinocarbonyl, or thiomorpholinocarbonyl, (xxxii) 
aminothiocarbonyl, methylaminothlocarbonyl, or dimethylaminothiocarbonyl, (xxxiii) aminosulfonyl, methyl- 
aminosulfbnyl, or dimethylamlnosulfonyl, (xxxiv) phenylsulfbnytamino, (4-methylphenyl)sulfonylamino, 
(4-chlorophenyl)sulfbnylamino, (2,5-dlchlorophenyl)sulfonylamino, (4-methoxyphenyt)sulfonylamino, 
(4-aoetylaminophenyl)-sulfonylamino, or (4^nrtrophenyl)phenylsulfonylamino f (xxxv) sulfb, (xxxvi) sulfino, 
(xxxvii) sulfeno, (xxxviii) lower elkylsulfo, (xxxix) lower alkylsulfino, (xxxx) lower alkylsulfeno, (xxxxi) phospho- 
no, and (xxxxii) di-lower alkoxyphosphoryl; 

(III) acyl of the formula: -(C=0)-R 2 , =(C=0)-OR 2 , -(C=0)-NR 2 RS, -SO^R 2 , -SO-R 2 , -<C=S)-OR 2 or -(C=S) 
NR 2 R3 (wherein R 2 and R 3 each is [1] hydrogen, [2] alkyl, alkenyl, alkynyl, cycloalkyl, crosslinked cyclic lower 
saturated hydrocarbon group, aryl, aralkyl* aryl-alkenyl, aryl-C2-i2 olkynyl. cycloalkyl-elkyl or aryl-aryl-CMo 
alkyl which may be substituted by 1 to 5 substituents selected from (i) halogen, (ii) nitro, (iii) cyano, (iv) oxo, 
(v) hydroxy, (vi) optionally halogenated lower alkyl, (vii) optionally halogenated lower alkoxy, (viii) optionally 
halogenated lower alkylthio, (ix) amino, (x) mono-lower alkylamino, (xi) di-lower alkylamino, (xil) 5- to 7-mem- 
bered cyclic amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms and one nitrogen atom, (xiii) lower alkyl-carbonylamino, (xiv) lower alkyl-sulfbnylamino, (xv) 
lower alkoxy-carbonyl, (xvi) carboxy, (xvii) lower alkyl-carbonyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono- 
lower alkyl-carbamoyl, (xx) dMower alkyl-carbamoyl, (xxi) lower alkyisulfonyi, (xxii) lower alkoxy-carbonyl- 
lower alkyl, (xxiii) carboxy-lower alkyl, (xxiv) 5- to 14-membered heterocyclic group which contains 1 to 6 
heteroatoms selected from nitrogen, oxygen and sulfur and which may be substituted by 1 to 5 substituents 
selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower 
alkylthio, (9) amino, (1 0) mono-lower alkylamino, (11) dMower alkylamino, (1 2) 5- to 7-membered cyclic amino 
which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms 
and one nitrogen atom, (13) lower alkyl-carbonylamino, (14) lower alkylsulfonylamino, (15) lower alkoxy-car- 
bonyl, (16) carboxy, (17) lower al kylcarbonyl, (18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, 
(20) dMower alkyl-carbamoyl, and (21) lower alkyisulfonyi, (xxv) aryl, (xxvi) C 7 _ 16 aralkyl, (xxvil) ureido, 
3-methylureido, 3-ethylureido, 3-phenylureido, 3-(4-fluorophenyl)ureido, 3-(2-methylphenyl)ureido, 3- 
(4-methoxyphenyl)ureido, 3-(2,4-difluorophenyl)ureido, 3-[3,5-bis(trifluoromethyl)phenyl]ureido, 3-benzylurei- 
do, 3-(1-naphthyl)ureido, or 3-(2-biphenylyl)ureido, (xxviii) thioureido, 3-methylthioureido, 3-ethylthioureido, 
3-phenytthioureido, 3-{4-fluorophenyl)thioureido, 3-(4-methy I phenyl )thioureido, 3-(4-methoxyphenyl)thiourei- 
do, 3^2,4-dic*Iorophenyi)thioureido, 3-benzylthioureido, or 3-(1-naphthyl)thioureido, (xxix) amidino, ISP-meth- 
ylamidino, N 1 -ethylamidino, N 1 -phenylamidino, N 1 ,N 1 -dimethy1amidino, N 1 ,N 2 -dimethylamidino, N 1 -methyl- 
N 1 -ethylamidino, N 1 ,N 1 -diethylamidino, N 1 -methyl-N 1 -phenylamidino, or N 1 ,N 1 -di(4-nitrophenyl)amidino, 
(xxx) guanidino, 3-methylguanidino, 3,3-dimethylguanidino, or3,3-diethylguanidino, (xxxi) pyrrolidinocarbonyl, 
piperidinocarbonyl, (4-methyl-piperidino)carbonyl, (4-pheny1piperidino)carbony1, (4-benzylpiperidino)carbon- 
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yi, (4-berizoylpiperidino)carbonyl, [4-(4-flijorobenzoyl)piperidino]carbonyl, (4-methyfpiperazino)carbonyt, 
(4-phenylpiperazino)cerbonyl, [4-{4-nitrophenyl)piperazino]carbonyl, (4-beixcy1piperazino)carbonyl, mor- 
phofinocarbonyl, or thiomorpholinocarbonyl, (xxxii) aminothiocarbonyi, methylaminothiocerbonyl, or d i methyl - 
aminothiocarbonyi, (xxxiii) aminosuifonyl, methylaminasulfonyl, or dimethylaminosulfonyl, (xxxiv) phenylsul- 
fonylamino, (4-methylpheny1)suJfbriylamino, (4-chlorophenyl)sulfonylamino, (2 f 5-dicrilorophenyl)8ulforiy1ami- 
no, (4-m8thoxyphenyl)sulfbnylamino, (4-ecetylaminophenyl)sulfony1amino, or (4-nrtropheny!)phenylsurfo- 
nylarrtino, (xxxv) sulfo, (xxxvi) sutfino, (xxxvii) sulfeno, (xxxviii) lower alky Isurfo, (xxxix) lower alkylsulfirto, (xxxx) 
lower alkylsulfeno, (xxxxl) phosphono, and (xxxxii) di -lower alkoxyphosphcryl; or 

(IV) 5- to 14-membered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen 
and sulfur and which may be substituted by 1 to 5 substituents selected from (1 ) halogen, (2) nrtro, (3) cyano f 
(4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkytthio, (9) amino, (10) mono-lower alkyl amino, 
(11) dMower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (1 3) lower alkyi-carbon- 
ylarrdno, (14) lower alkytsulfonyiamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyl-carbonyl, 
(18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) dMower alkyl -carbamoyl, and (21) lower 
alkylsulfonyl; 

the ring A is a benzene ring which may be substituted by 1 to 3 substituents selected from (i) optionally 
halogenated lower alkyl, (ii) halogen, (in) lower alkylenedioxy, (tv) rtitro, (v) cyano, (vi) hydroxy, (vrii) optionally 
halogenated lower alkoxy, (viii) cycioalkyl, (ix) optionally halogenated lower elkyfthio, (x) amino, (xi) mono-lower 
alkylamino, (xii) di-lower alkylamino, (xiii) 5- to 7-membered cyclic amino, (xiv) lower alkyl-carbonylamino, (xv) 
lower alkyl-sulfonylamino, (xvi) lower alkoxy-carbonyl, (xvii) carboxy, (xviii) lower alkyl-carbonyl, (xix) cycloalkyl- 
carbonyl, (xx) carbamoyl, thiocarbamoyl, (xxi) mono-lower alkyl -carbamoyl, (xxii) di-lower alkyf-carbamoyi, (xxiii) 
lower alkylsulfonyl, (xxiv) cycloalkylsulfonyl, (xxv) phenyl, (xxvi) naphthyl, (xxvii) mono-phenyl-lower alkyl, (xxviii) 
di-phenyl-tower alkyl, (xxix) mono-phenyl-lower alkyl-carbonyloxy, (xxx) di-phenyl-iower alkyl-carbonyloxy, (xxxi) 
phenoxy, (xxxii) mono-phenyl-lower alkyl-carbonyl, (xxxiii) di-phenyHower alkyl-carbonyl, (xxxiv) benzoyl, (xxxv) 
phenoxycarbonyl, (xxxvi) phenyl-lower aikyl-carbamoyl, (xxxvii) phenylcarbamoyi, (xxxviii) phenyHower alkyl-car- 
bonylamino, (xxxix) phenyl-lower alkylamino, (xxxx) phenyl-lower alkylsulfonyl, (xxxxi) phenylsulfonyl, (xxxxii) phe- 
nyl-lower alkylsulfinyl, (xxxxiii) phenyl-lower alkylsulfonylamino, and (xxxxiv) phenylsulfonylamino (wherein the 
phenyl, naphthyl, mono-phenyl-lower alkyl, di-pheny Mower alkyl, mono-pheny Mower alkyl-carbonyloxy, di-phenyl- 
lower alkyl-carbonyloxy, phenoxy, mono-phenyl-lower alkyl-carbonyl, di-phenyHower alkyl-carbonyl, benzoyl, phe- 
noxycarbonyl, phenyl-lower alkyl-carbamoyl, phenylcarbamoyi, phenyl-lower alkyl-carbonylamino, phenyl-lower 
alkylamino, phenyl-lower alkylsulfonyl, phenylsulfonyl, phenyl-lower alkylsulfinyl, phenyl-lower alkylsulfonylamino 
and phenylsulfonylamino as mentioned above in (xxv) to (xxxxiv) may further be substituted by 1 to 4 substituents 
selected from lower alkyl, lower alkoxy, halogen, hydroxy, benzyloxy, amino, mono-lower alkylamino, di-lower 
alkylamino, nrtro, lower alkyi-carbonyl and benzoyl); and 

the ring B' is 5- to 9-membered nitrogen-containing heterocycle which may further be substituted by oxo and 
which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and 
one nitrogen atom. 

An agent according to claim 2, wherein Ar is a group of the formula: 




wherein the ring A is an optionally substituted benzene ring; the rings C 1 and D 1 each is a 5- to 9-membered nitrogen- 
containing heterocycle which may further be substituted by oxo. 

An agent according to claim 6, wherein the ring A is a benzene ring which may be substituted by 1 or 2 substituents 
selected from (i) optionally halogenated lower alkyl, (ii) halogen, (iii) lower alkylenedioxy, (iv) nrtro, (v) cyano, (vi) 
hydroxy, (vn) optionally halogenated lower alkoxy, (viii) cycioalkyl, (ix) optionally halogenated lower alkylthio, (x) 
amino, (xi) mono-lower alkylamino, (xii) di-lower alkylamino, (xiii) 5- to 7-membered cyclic amino, (xiv) lower alkyl- 
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carbonylamino, (xv) lower alkyl-sulfonylamino, (xvi) lower alkoxy-carbonyl, (xvii) carboxy, (xvifi) lower Blkyl-carb- 
onyl, (xix) cycloalkyl-carbonyl , (xx) carbamoyl, thiocarbamoyl, (xxi) mono-lower alkyt-carbamoyl, (xxii) dWower 
alkyl-carbamoyl, (xxiil) lower aJkylsulfonyl, (xxiv) cycloalkylsulfonyl, (xxv) phenyl, (xxvi) naphrthyl, (xxvii) mono- 
phenyt-lower aikyl, (xxviii) di-phenyl-lower alkyl, (xxix) mono-phenyt-lower alkyl-carbonytoxy, (xxx) di-phenyWower 
alkyl-carbonyloxy, (xxxi) phenoxy, (xxxii) mono-phenyt-lower alkyt-carbortyl, (xxxiO) di-phenyl-lower aJkyl-carbonyi , 
(xxxiv) benzoyl, (xxxv) phenoxycarbonyl, (xxxvi) phenyWower alkyl-cerbamoyl, (xxxvii) phenylcarbamoyl, (xxxviii) 
phenyl lower aJkyl-carbonylamino, (xxxix) phenyl-! ower alkylamino, (xxxx) phenyi-lower alkylsulfonyl, (xxxxi) phe- 
nylsulfonyl, (xxxxn) phenyi-lower alkytsulfinyi, (xxxxiii) phenyt-lower alkylsulfonylamino, and (xxxxJv) phenylsulfo- 
nytamino (wherein the phenyl, naphthyl, mono-phenyt-lower alkyt, di-phenyl-lower alkyl, mono-ph enyl -lower alkyl- 
carbonytoxy, di-phenyl-lower alkyl-carbonyloxy, phenoxy, mono-phenyt-lower alkyl-carbonyl, di-phenyl-lower alkyl- 
carbonyl, benzoyl, phenoxycarbonyl, phenyl-iower a Iky I -carbamoyl, phenylcarbamoyl, phenyi-lower alkyl-carbon- 
ylamino, phenyi-lower alkylamino, phenyi-lower alkylsulfonyl, phenylsulfonyl, phenyi-lower alkylsulfinyl, phenyi- 
lower alkylsulfonylamino and phenylsulfonylamino as mentioned above in (xxv) to (xxxxiv) may further be substi- 
tuted by 1 to 4 substituents selected from lower alkyl, lower alkoxy, halogen, hydroxy, benzyloxy, amino, mono- 
lower alkylamino, di-lower alkylamino, nitre, lower alkyl-carbonyl and benzoyl); and 

the rings C and D 1 each is a 5- to 9-membered nitrogen-containing heterocycle which may further be sub- 
stituted by oxo and which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition 
to carbon atoms and one nitrogen atom. 

8. An agent according to claim 2, wherein n is 2. 

9. An agent according to claim 2, wherein R is (I) hydrogen or (II) alkyt, alkenyt, alkynyl, cycloalkyl, crosslinked cyclic 
lower saturated hydrocarbon group, aryl, aralkyl, aryl-alkenyl P aryl-C^ alkynyl, cycloalkyl -alkyl or aryl-aryi-C^o 
alkyl which may be substituted by 1 to 5 substituents selected from (i) halogen, (ii) nitro, (iii) cyano, (iv) oxo, (v) 
hydroxy, (vl) optionally halogenated lower alkyl, (vii) optionally halogenated lower alkoxy, (viii) optionally halogen- 
ated lower alkytthio, Ox) amino, (x) mono-lower alkylamino, (xi) di-lower alkylamino, (xii) 5- to 7-membered cyclic 
amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms 
and one nitrogen atom, (xiii) lower alkyt-carbonyiamino, (xiv) lower alkyl-sulfonyiamino, (xv) lower alkoxy-carbonyl, 
(xvi) carboxy, (xvii) lower aUcyl-carbonyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl -carbamoyl, (xx) 
di-lower alkyl-carbamoyl, (xxi) lower alkylsutfonyl, (xxii) lower alkoxy-carbonyl -lower alkyl, (xxiii) carboxy-lower 
alkyl, (xxiv) 5- to 14-membered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, 
oxygen and sulfur and which may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) 
cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower, alkylthio, (9) amino, (10) mono-lower alkylami- 
no, (11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (1 3) lower alkyl-carbonylamino, 
(14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyl-carbonyl, (18) carbamoyl, 
thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower alkylsulfonyl, (xxv) 
Cb-u aryl, (»vi) C^g aralkyl, (xxvii) ureido, 3-methylureido, 3-ethylureido, 3-phenylureido, 3-(4-fluorophenyl)ure- 
ido, 3-(2-methylphenyl)ureido, 3-(4-methoxyphenyl)ureido, 3-(2,4-difluorophenyl)ureido, 3-[3,5-bis(trifluorome- 
thyl)phenyl]ureido, 3-benzylureido, 3-(1-naphthy1)ureido, or 3-(2-biphenylyl) ureido, (xxviii) thioureido, 3-methytth- 
loureldo, 3-ethylthioureido, 3-phenylthioureido, 3-(4-fluorophenyl)thioureido, 3-(4-methylphenyl)thioureido, 3- 
(4-methoxyphenyl)thioureido, 3-(2,4-dichlorDphenyl)thioureido, 3-benzylthioureido, or 3-(1-nephthyl)thioureido, 
(xxix) amidino, N 1 -methyl amidino, N 1 -ethylamidino, N 1 -phenylamidino, N 1 ,N 1 -dimethylamidino, N 1 ,N 2 -dimethyle- 
midino, N 1 -methyl-N 1 -ethylamidino, N 1 ,N 1 -diethylamidino f N 1 -methyl- N 1 -phenyl amidino, or N 1 ,N 1 -di(4-nitrophe- 
ny1)amidino, (xxx) guanidino, 3-methyt-guanidino, 3,3-dimethylguanidino, or 3,3-diethylguanidino, (xxxi)-pyrrolid- 
inocarbonyl, piperidinocarbonyt, (4^methyl-piperidino)carbonyl, (4-pheny1piperidino)carbonyl, (4-benzylpiperidino) 
carbonyt, (4-benzoylpiperidino)carbonyl f (4-(4-fluorobenzoyl)piperidino]carbonyl l (4-me1hyl-piperazino)carbony1, 
(4-phenylpiperazino)c8rbonyi, [4-(4-nitropheny1)piperazino]carbony1, (4-benzylpiperazino)-carbonyl, morpholino- 
carbonyl, or thiomorpholinocarbonyl, (xxxii) aminothiocarbonyl, methylaminothiocarbonyl, or dimethylaminothio- 
carbonyl, (xxxiii) aminosulfbnyl, methylaminosulfonyl, or dimethylaminosulfbnyl, (xxxiv) phenylsulfonylamino, 
(4-methylphenyl)sulfonylamino, (4-chlorcphenyl)sutfonylamino, (2,5-dich1orophenyl)sutfonylamino, (4-methoxy- 
phenyQsulfbnylamino, (4-acetyiaminophenyl)-suifonylamino, or (4-nrtrophenyl)phenylsutfonyl8mino, (xxxv) sutfb, 
(xxxvi) sulfino, (xxxvii) suifeno, (xxxviii) lower alkylsulfb, (xxxix) lower alkytsulfino, (xxxx) lower alky I sulfeno, (xxxxi) 
phosphono, and (xxxxi i) di-lower alkoxyphosphoryl. 

10. An agent according to claim 2, wherein R is hydrogen. 

11. An agent according to claim 2, wherein Y is: 
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(A) a group of the formula: 



R 

wherein R 4 and R 5 each is (I) hydrogen, 

(II) alkyl, alkenyl, alkynyl, cycloalkyl, crosslinked cyclic lower saturated hydrocarbon group, aryl, aralkyl, aryl- 
alkenyl, aryl-C 2 . 12 alkynyl, cycloalkyl -alkyl or eryl-aryl-C^o alkyl which may be substituted by 1 to 5 substrt- 
uents selected from (I) halogen, (II) nitro, (IQ) cyano, (lv) oxo, (v) hydroxy, (vl) optionally halogenated lower 
alkyl, (vii) optionally halogenated lower alkoxy, (viii) optionally halogenated lower alkylthio, (ix) amino, (x) mono- 
lower aikylamino, (xi) d Mower aikylamino, (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 het- 
eroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (xiii) 
lower alkyi-carbonylamfno, (xlv) lower alkyl-sulfonylamlno, (xv) lower alkoxy-carbonyl, (xvi) carboxy, (xvii) low- 
er alkyl-carbonyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono-iower alkyl-carbamoyl, (xx) di-lower alkyl-car- 
bamoyl, (xxi) lower alkylsulfonyl, (xxii) lower aikoxy-carbonyMower alkyl, (xxiii) carboxy-lower alkyl, (xxiv) 5- 
to 14-membered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and 
sulfur and which may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) 
oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower aikylamino, 
(11) di-lower aikylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower alkyl -carbon- 
y (ami no, (14) lower alkytsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyl-carbonyl, 
(1 8) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower 
alkylsulfonyl, (xxv) C^ A aryl, (xxvi) C 7 ^ 0 aralkyl , (xxvil) ureido, 3-methylureido, 3-ethylureido, 3-phenyiureido, 
3-(4-fluorophenyl)ureido, 3-(2-methylphenyl)ureido, 3-(4-methoxyphenyl)ureido, 3-(2,4-difluoroprtenyl)urei- 
do, 3-[3,6-bis(1rifluorornethyl)phenyl]Lireido, 3-benzyfureido, 3-(1-naphthyl)ureido, or 3-(2-biphenylyi)ureido, 
(xxviii) thioureido, 3-methyfthioureido, 3-ethylfhioureido, 3-phenylthiouneido, 3-(4-fluoropheny1)thioureido, 3- 
(4-methylphenyl)thioureido, 3-(4-methoxyphenyl)thioureido, 3-(2,4-dichlorophenyl)fhioureido l 3-benzylth- 
ioureido, or3-(1-naphthyl)thioureido, (xxix) amidino, N 1 -methytamidino, N 1 -ethylamidino, N 1 -phenyfamidino, 
N 1 ,N 1 -dimethylamidino, N 1 ,N 2 -dimethylamidino, N 1 -methyl-N 1 -ethylamidino, N\N 1 -diethytarnidino, N 1 -me- 
thyl-N 1 -phenylamidino, or N 1 ,N 1 -di(4^nitrophenyl)amidino, (xxx) guanidino, 3-methyi-guanidino, 3,3-dimethyl- 
guanidino, or 3,3-diethylguanidino, (xxxi) pyrrol id inocarbonyi, piperidinocarbonyl, (4-methyi-piperidino)carbo- 
nyl, (4~phenylpiperidino)carbony1, (4-benzylpiperidino)carbonyl, (4-berizoylpiperidino)carbonyl, [4-(4-fluor- 
obenzoyl)piperidino]carbonyl l (4-methyipiperazino)carbonyl, (4-phenylpiperazino)carbonyl, [4-(4-nrtrophenyl) 
piperazinojcarbonyl, (4~benzylpiperazino)carbonyt, mo rp hoi inocarbonyi, or thiomorpholinocarbonyl, (xxxii) 
aminothiocarbonyl, methylaminothiocarbonyl, or dimethyiaminothiocarbonyl, (xxxiii) aminosurfonyl, methyl- 
aminosulfonyi, or dimethytaminosulfonyi, (xxxiv) phenylsulfonylamino, (4-methyl phenylsulfonylamino, 
(4-chlorophenyl)sulfbnylamino, (2,5-dich!orophenyl)sulfonylamino, (4-methoxyphenyl)sulfonytamino, 
(4-acetylaminbphenyl)sulfonylamino, or (4-nitrophenyl)pheny1sulf6nyfamino, (xxxv) suifo, (xxxvi) sulfino, 
(xxxvii) sulteno, (xxxviii) lower alkylsulfo, (xxxix) loweralkylsuiflno, (xxxx) lower alkytsulfeno, (xxxxi) phospho- 
no, and (xxxxii) di-lower alkoxyphosphoryl; (III) acyl of the formula: -(C=0)-R 2 -(C=0)-OR 2 , -{C=0)-NR 2 R3, 
-S0 2 -R 2 , -SO-R 2 -(C=S)-OR 2 or -(C=S)NR 2 R3 (wherein R 2 and R 3 each is [1] hydrogen, [2] alkyl, alkenyl, 
alkynyl, cycloalkyl, crosslinked cyclic lower saturated hydrocarbon group, aryl, aralkyl, aryl-alkenyl, aryl-C^. 12 
alkynyl, cycloalkyl -alkyl or aryl^ary1-C v1Q alkyl which may be substituted by 1 to 5 substituents selected from 
(i) halogen, (ii) nitro, (Hi) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated lower aJkyl, (vii) optionally 
halogenated lower alkoxy, (viii) optionally halogenated lower alkylthio, (ix) amino, (x) mono-lower aikylamino, 
(xi) di-lower aikylamino, (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (xiii) lower alkyl-carbo- 
nyf amino, (xiv) lower alkyl-suffonylamino, (xv) lower alkoxy-carbonyl, (xvi) carboxy, (xvii) lower alkyl-carbonyl, 
(xviii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl-carbamoyl, (xx) di-lower alkyl-carbamoyl, (xxi) lower 
alkylsulfonyl, (xxii) lower alkoxy-carbonyl-lower alkyl, (xxiii) carboxy-lower alkyl, (xxiv) 5- to 14-membered het- 
erocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur and which may 
be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) 
lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower aikylamino, (11) di-lower aikylami- 
no, (1 2) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen 
and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower alkyl-carbonylamino, (14) lower 
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alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyi-carbonyi, (18) carbamoyl, thio- 
carbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alky1-carbamoyl y and (21) lower alkylsulfonyl, (xxv) 
C 6 _ 14 aryi, (xxvi) C 7 . ie aralkyl, (xxvii) ureido, 3-methylureido, 3-ethylureido, 3-phenylureido. 3-(4-ftuorophenyl) 
ureido, 3-(2-methylpheny1)ureido, 3-(4-methoxypheny1)ureido, 3-(2 P 4-difluorophenyl)ureido, 3-[3,5-bis(trifluor- 
omethyl)phenyl]ureido, 3-benzylureido, 3-(1-naphthy1)ureido, or 3-(2-biphertyty1)ureido, (xxviii) thioureido, 
3-methyrthioureido, 3-ethylthioureido f 3-phenylthioureido. 3-(4^fluorophenyl)thioureido, 3-(4-methylphenyl) 
thioureido t 3-(4~rr»ethoxyphenyi)thiouneido t 3-(2,4-dichlorophenyl)thioureido, 3-benzylthioureido, or 3- 
(l-naphthyl)thioureido, (xxix) amidino, N 1 -methyfamidino, N 1 -ethylamidino, N 1 -pheny1amidino p N 1 ,N 1 -dimeth- 
ylamidino, N 1 ,N^dirnethylamidino, N 1 -methy1-N 1 -ethylarnidino, N\N 1 -diethy1amidino, N 1 -methyl-N 1 -phenyla- 
mldino, or N 1 ,N 1 -di(4-nitrophenyl)amidino, (xxx) guanidino, 3-methylguanidino, 3,3-dimethylguanidino, or 
3.3-diethylguanidino, (xxxi) pyrrol idinocerbonyi, piperidinocarbonyl, (4-methyipiperidino)carbonyl, (4-phenyl- 
piperLdino}carbonyf, (4-benzylpiperidino)carbonyl, (4-benzoylpiperidino)carbonyl, [4~(4-fluorabenzoyl)piperid- 
ino]carbonyl, (4~methylpiperazino)carbonyl, (4-phenylpiperazino)carbony1 p [4-(4-nitrophenyl)piperazino]carb- 
onylp (4-benzylpiperazino)cartx)nyl P morpholinocarbonyl, or thiomorpholinocarbonyl, (xxxii) aminothiocarbo- 
nyl f methylaminothiocarbonyl, or dimethylaminothiocarbonyi, (xxxiii) aminosulfonyl, methylaminosulfbnyl, or 
dimethylaminosulfonyl, (xxxiv) phenylsulfonylamino, (4-methylphenyl)surfonylamino, (4-chloropr.eny1)surfo- 
nylamino, (2,5-dichlort)phenyl)sulfc^amino, (4-methoxyphenyl)surfonylamino, (4-acetylaminophenyl)3ulfo- 
nylamino, or (4-nitix>phenyl)phenyisulfbniyiamirto, (xxxv) surfb, (xxxvi) sutfino, (xxxvii) sulfeno, (xxxviii) lower 
alkylsulfo, (xxxbc) lower alkylsuifino, (xxxx) lower alky1sulfeno P (xxxxi) phosphono, and (xxxxii) di-lower alkox- 
yphosphoryl, [3] 5- to 14-membered heterocycfic group which contains 1 to 6 heteroatoms selected from ni- 
trogen, oxygen and sulfur and which may be substituted by 1 to 5 substituents selected from (1) halogen, (2) 
nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alky Ithio, (9) amino, (1 0) mono- 
lower alkylamino, (11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 
heteroatoms selected from nitrogen, oxygen end sulfur in addition to carbon atoms end one nitrogen atom, 
(13) lower alkyl-carbonytamino, (14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) 
lower alkyl-carbonyl, (18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl- 
carbamoyf, and (21) lower alkylsutfonyl, [4] R 2 and R 3 are taken together with the adjacent nitrogen atom to 
form a 5- to 9-membered nitrogen-containing saturated heterocyclic group which may contain 1 to 3 heter- 
oatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom (the 
heterocyclic group may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, 
(4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, 
(11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower alkyl-carbon- 
ylamino, (14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkylcarbonyl, (18) 
carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower 
alkylsulfonyl); or 

(B) a 5- to 9-membered nitrogen-containing saturated heterocyclic group which may contain 1 to 3 heteroatoms 
selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, wherein 

said heterocyclic group may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, 
(3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower 
alkylamino, (11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms 
selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower alkyl- 
carbonylamino, (14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyl-car- 
bonyl, (18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and 
(21) lower alkylsulfonyl, 

the nitrogen atom in said nrtrogen-containing saturated heterocyclic group may be substituted by (I) alkyl , 
alkenyi, alkynyl, cycloalkyl, cross! inked cyclic lower saturated hydrocarbon group, aryl, araikyl, aryi-alkenyl, 
aryl-C2.i2 alkynyl, cycloalkyf-alkyl or aryl-aryl-C 1 _ 10 alkyl which may be substituted by 1 to 5 substituents se- 
lected from (i) halogen, (ii) nitro, (iii) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated lower alkyl, (vii) 
optionally halogenated lower alkoxy, (viii) optionally halogenated lower alkylthio, (be) amino, (x) mono-lower 
alkylamino, (xi) di-lower alkylamino, (xii) 5-to 7-membered cyclic amino which may contain 1 to 3 heteroatoms 
selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (xiii) lower alkyl- 
carbonylamino, (xiv) lower alkylsulfonylamino, (xv) lower alkoxy-carbonyl, (xvi) carboxy, (xvii) lower alkyl-car- 
bonyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl-carbamoyl, (xx) di-lower alkyl-carbamoyl, (xxi) 
lower alkylsulfonyl, (xxii) lower alkoxy-carbonyl -lower alkyl, (xxiii) carboxy-iower alkyl, (xxiv) 5- to 14-mem- 
bered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur and 
which may be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) 
hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, (11) di- 
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lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected from 
nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower alkyl-carbonyl amino, 
(14) lower alkylsulfonylamino, (15) lower alkoxy-carbonyi, (16) carboxy, (17) lower alkyl-carbonyl, (18) car- 
bamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower aikyl- 
suifonyl, (xxv) Cg. 14 aryl, (xxvi) Cj^ B aralkyl, (xxvfl) ureido, 3-metrtylureido, 3-ethylureido, 3-phenylurerdo, 3- 
(4-fluorophenyl)ureido, 3^2^ethylphenyl)uretdo, 3-(4-methoxyphenyl)ureido > 3-(2,4-dffiuorophenyl)ureido, 
3-[3 f S-bis(trifluoromethy0phenyl]ureido, 3-benzyluneido, 3-(1 -naphthyl)ureido, or 3-(2-biphenylyl)ureido, (xxvi- 
ii) thioureido, 3~methy1thioureido, 3-ethylthioureido, 3-phenylthioureido, 3-(4-fluoropheny1)th!oureido, 3- 
(4-methylphenyl)thioureido, 3-(4-methoxyphenyl)thioureido, 3-(2,4-dichlorophenyl)thioureido, 3-benzytth- 
ioureido, or3-(1-naphthyl)thloureido t (xxix) amidino, N 1 -methylamidino, N 1 -ethylamidino, N 1 -phenylamldino, 
N\Ni-dimethyiamidino, N^^imethylamidino, Ni-methyl-Ni-ethylamidino, N\Ni-diethytamidino, N 1 -me- 
thyl-N 1 -phenyiamidino, or N 1 ,N 1 -dl(4-nitrophenyl)amldino, (xxx) guanidino, 3-methylguanidino, 3,3-dimethyl- 
guanidino, or 3,3-diethylguanidino, (xxxi) pyrrol id inocarbonyl, piperidinocarboriyl, (4-methyl-piperidino)carbo- 
nyl P (4-pheny1piperidino)carbonyl, (4-benzylpiperidino)carbonyl, (4-be nzoyl pi peri d i no)carbo ny I , [4-(4-fliior- 
obenzoy1)piperidino]carbonyl v (4-methylpiperazino)carbonyl, (4-phenylpiperazino)carbonyl, [4-(4-nitrophenyl) 
piperazino]carbonyl, (4-benzylpiperazino)carborryi, mo rp hoi inocarbonyl, or thiorrorp hoi inocarbonyl, (xxxii) 
aminothiocarbonyl, methyiaminotriiocarbonyl, or dimethylaminothiocarbonyl, (xxxiii) aminosurfbnyl, methyl- 
aminosulfbnyf, or dimethylaminosulfonyl, (xxxlv) phenylsulfbnylamino, (4-methy1phenyl)sulfony!amino, 
(4-chloropheny1)sulfonylamino, (2,5-dichlorophenyl)sulfonyIamino, (4-methoxyphenyl)sulfonyIamino, 
(4-aoetylaminophenyl)-sulfonylamino > or (4-nitnophenyl)phenyIsulfonylamino, (xxxv) sulfo, (xxxvi) surf] no, 
(xxxvii) sulfeno, (xxxviii) lower alkylsulfo, (xxxix) lower alkylsulfino, (xxxx) lower alkylsulfeno, (xxxxi) phospho- 
no, and (xxxxil) di-lower alkoxyphosphoryl, (II) acyl of the formula: -(C=0)-R 2 , -(C=0)-OR 2 -(C=0)-NR2R 3 , - 
SO2-R 2 , -SO-R 2 , -(C=S)-OR 2 or -(C=S)NR 2 R 3 (wherein R 2 and R 3 each is [1] hydrogen, or [2] alkyl, aikenyl, 
alkynyl, cycJoalkyl, crossl inked cyclic lower saturated hydrocarbon group, aryl, aralkyl, aryl-alkenyl, aryl-C^. 12 
alkynyl, cycloalkyl -alkyl or aryl-aryt-C-,.^ alkyl which may be substituted by 1 to 5 substrtuents selected from 
(i) halogen, (ii) nitro, (Hi) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated lower alkyl, (vii) optionally 
halogenated lower alkoxy, (viiO optionally halogenated lower alkylthio, (ix) amino, (x) mono-lower alkylamino, 
(xi) di-lower alkylamino, (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and surfur in addition to carbon atoms and one nitrogen atom, (xiii) lower aikyl-carbo- 
nylamino, (xiv) lower alkylsulfonylamino, (xv) lower alkoxy-carbonyi, (xvi) carboxy, (xvii) lower aJkyl-carbonyl, 
(xviii) carbamoyl, thiocarbamoyl, (xbc) mono-lower alkyl-carbamoyl, (xx) di-lower aikyt-carbamoyl, (xxi) lower 
aikylsuifonyl, (xxii) lower alkoxy-carbonyi -lower alkyl, (xxiii) carboxy-lower alkyl, (xxiv) 5- to 14-membered het- 
erocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur and which may 
be substituted by 1 to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) 
lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, (11) di-lower alkylami- 
no, (1 2) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen 
and sulfur In addition to carbon atoms and one nitrogen atom, (13) lower alkyl-carbonylamino, (14) lower 
alkylsulfonylamino, (15) lower alkoxy-carbonyi, (16) carboxy, (17) lower alkyl-carbonyl, (18) carbamoyl, thio- 
carbamoyl, (19) mono-lower alkyl carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) lower aikylsuifonyl, (xxv) 
Ce. 14 aryl. (xxvi) C 7 . 16 aralkyl, (xxvii) ureido, 3-methylureido, 3-ethylureido, 3-phenylureido, 3-(4-fluorophenyl) 
ureido, 3-(2-meihylphenyl)ureido, 3-(4-methoxyphenyl)ureido, 3-(2,4-difluorophenyl)ureido, 3-[3,5-bis(trifluor- 
omethyl)phenyl]ureido, 3-benzylureido, 3-(1-naphthyf)ureido, or 3-(2-biphenylyl)ureido, (xxvii i) thioureido, 
3-methylthioureido, 3-ethylthioureido, 3-phenylthioureido, 3-(4-fluorophenyl)thioureido > 3-(4-methylphenyl) 
thioureido, 3-(4-methoxyphenyl)thioureido, 3-(2,4-dicrdorophenyl)thioureido, 3-benzylthioureido, or 3- 
(1-naphthyl)thioureido, (xxix) amidino, N^methylamidino, N 1 -ethylamidino, N^-phenyfamidino, N\N 1 -dimeth- 
ylamidino, N 1 ,N 2 -dinr)ethylamidino, N 1 -methyl-N 1 -ethylamidino, N 1 ,N 1 -diethylamidino, N 1 -methyl-N 1 -phenyla- 
midino, or N 1 ,N 1 -di(4-nrtrophenyl)amidino, (xxx) guanidino, 3-methylguanidino, 3,3-dimethylguanidino, or 
3,3-diethytguanidino, (xxxi) pyrrol idinocarbonyl, ptperidinocarbonyl, (4~methytpiperidino)carbonyl, (4-phenyl- 
piperidino)carbonyl, (4-benzylpiperidino)carbonyl, (4-benzoylpiperidino)carbonyl, [4-(4-fluorobenzoyt)piperid- 
ino]carbonyl, (4-methy1piperazino)carbony1, (4-phenylpiperazino)carbonyI, [4-(4-nitropheny1)piperazino]carb- 
onyl, (4-benzylpiperazino)carbonyl, mo rp hoi inocarbonyl, or thiomorpholinocarbonyl, (xxxii) aminothiocarbo- 
nyl, methyiaminotriiocarbonyl, or dimethylaminothiocarbonyl, (xxxiii) aminosulfonyl, methyl ami nosulfonyl, or 
dimethylaminosulfonyl, (xxxlv) phenylsulfbnylamino, (4-methylphenyl)surfonylamino, (4-chlorophenyl)sutfb- 
nylamino, (2,5-dichlorophenyi)sulfonylamino, (4-methoxyphenyl)sulfonylamino 1 (4~acetylaminophenyl)suffb- 
nylamino, or (4-nitrophenyt)phenylsulfbnylamino, (xxxv) sulfo, (xxxvi) sutfino, (xxxvii) sulfeno, (xxxviii) lower 
alkylsulfo, (xxxix) lower alkylsulfino, (xxxx) lower alkylsulfeno, (xxxxi) phosphono, and (xxxxi i) di-lower alkox- 
yphosphoryl, or 

(III) 5- to 14-membered heterocyclic group which contains 1 to 6 heteroatoms selected from nitrogen, oxygen 
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and sulfur and which may be substituted by 1 to 5 substituents selected from (1 ) halogen, (2) nrtro, (3) cyano, 
(4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, 
(11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heteroatoms selected 
from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (1 3} lower alkyl -carbon - 
ylarrdno, (14) lower alkyisu If onyf amino, (15) lower aikoxy-carbonyl, (16) carboxy, (17) lower alkyl-carbonyl, 
(1 8) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl -carbamoyl, and (21) lower 
alkylsulfonyl. 

12. An agent according to claim 2, wherein Y is a group of the formula: 



wherein R* is hydrogen, optionally substituted hydrocarbon group, acyl, or optionally substituted heterocyclic 
group. 

13. An agent according to claim 12, wherein R 6 is (I) hydrogen or (II) alkyl, alkenyl, alkynyl, cycloalkyl, crosslinked 
cyclic lower saturated hydrocarbon group, aryl, are Iky I , eryl-al kenyl, aryl-C^.^ alkynyl , cycloaikyl-alkyt or aryl-aryt- 
C 1-10 a,kvl which ma Y be substituted by 1 to 5 substituents selected from (1) halogen, (ii) nitro, (iii) cyano, (iv) oxo, 
(v) hydroxy, (vi) optionally halogenated lower alkyl, (vii) optionaJly halogenated lower alkoxy, (viii) optionaJly halo- 
genated lower alkylthio, (ix) amino, (x) mono-lower alkylamino, (xi) di-lower alkylamino, (xii) 5- to 7-membered 
cyclic amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon 
atoms and one nitrogen atom, (xfii) lower alkyl-carbonyl ami no, (xiv) lower alkylsulfonylamino, (xv) lower aikoxy- 
carbonyl, (xvi) carboxy, (xvii) lower alkyl-carbonyl, (xviii) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl-car- 
bamoyl, (xx) di-lower alkyl-carbamoyl, (xxi) lower alkylsulfonyl, (xxii) lower alkoxy-carbonyWower alkyl, (xxiii) car- 
boxy-lower alkyl, (xxiv) a group derived from a 5- to 14-membered heterocycle by removing one hydrogen atom, 
which contains 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur and which may be substituted by 1 
to 5 substituents selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower 
alkoxy, (8) lower alkylthio, (9) amino, (10) mono-lower alkylamino, (11) di-lower alkylamino, (12) 5- to 7-membered 
cyclic amino which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon 
atoms and one nitrogen atom, (13) lower alkyl-carbonylamino, (14) lower alkylsulfonylamino, (15) lower aikoxy- 
carbonyl, (16) carboxy, (17) lower alkyl-carbonyl, (18) carbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower 
alkyl-carbamoyl, and (21) lower alkylsulfonyl, (xxv) C Q _ 14> aryl, (xxvi) C 7 . ie aralkyl, (xxvii) ureido, 3-methylureido, 
3~ethylureido, 3-phenyl ureido, 3-<4-fluoropheny1)ureido, 3-(2-methyl phenyl) ureido, 3-(4-methoxyphenyt)ureido, 3- 
(2,4-difluorophenyl)ureido, 3-[3,5-bis(trifluoromethyl)phenyi]ureido, 3-benzylureido, 3-(1-naphthy1)ureido, or 3- 
(2-bipheny1yl)ureido, (xxvfii) thioureido, 3-methylthioureido, 3-ethylthio ureido, 3-phenylthioureido, 3-(4-fiuorophe- 
nyl)thioureido, 3-(4-methyfphenyl)thioureido, 3-(4-methoxyphenyi)ihioureido, 3-(2A<lichlorophenyl)thioureido, 
3-bertzylthioureido, or3-(1-naphthyl)thioureido, (xxix) amldlno, N 1 -methylamidino, N 1 -ethylamidino, N 1 -phenyla- 
midino, N 1 ,N 1 -dimethylamidino, N 1 ,N 2 -dimethylamidino, N 1 -methyl-N 1 -ethylamidino, N 1 ,N 1 -diethylamidino, N 1 - 
methyl-N 1 -phenyiamidino, or N 1 ,N 1 -di(4-nitrophenyl)amidino, (xxx) guanidino, 3-methylguanidino, 3,3-dimethyl- 
guanidino, or 3,3-diethylguanidino, (xxxi) pyrrolidinocarbonyl, piperidinocarbonyl, (4-methylpiperidino)carbonyi, 
(4-phenyipiperidino)carbonyl, (4-benzy1piperidino)carbony1, (4-benzoy1pipendino)carbonyl, [4-(4-fluorobertzoyl) 
piperidinojcarbonyl, (4-methylpiperazino)carbonyl, (4-phenylpiperazino)carbonyl, [4-(4-nitropheny1)piperazino] 
carbonyl, (4-benzyfpiperazino)carbonyi f morpholinocarbonyi, or thiomorpholinocarbonyl, (xxxii) aminothiocarbo- 
nyi, methylaminothiocarbonyl, or dimethylaminothiocarbonyl, (xxxiii) aminosulfonyl, methylaminosuifonyl, or 
dimethylaminosulfonyt, (xxxiv) phenylsulfonylamino, (4~methy1pheny()sulfbrr/lamino, (4-chlorophenyl)sulfbnytami- 
no, (2,S-dichlorophenyl)sulfonylamino, (4-methoxyphenyl)suifonylamino, (4~acetylaminopheny1)sulfonylamino, or 
(4-nitropheny1)phenylsulfonylamino, (xxxv) sulfo, (xxxvi) sulfino, (xxxvii) sulfeno, (xxxviii) lower alkylsulfo, (xxxix) 
lower alkylsulfino, (xxxx) lower alkylsulfeno, (xxxxi) phosphono, and (xxxxii) di-lower alkoxyphosphoryl, (III) acyl 
of the formula: -(C=0)-R 2 , -(C=0)-OR 2 , -(C=OHMR 2 R 3 , -S0 2 -R 2 -SO-R 2 , -(C=S)-OR 2 or -(C=S)NR 2 R 3 (wherein 
R 2 and R 3 each is [1] hydrogen, [2] alkyl, alkenyl, alkynyl, cycloalkyl, crosslinked cyclic lower saturated hydrocarbon 
group, aryl, aralkyl, aryl-alkenyl, aryl-C 2 . 12 alkynyl, cycloalkyl-alkyl or ar/l-an/l-C^o alkyl which may be substituted 
by 1 to 5 substituents selected from (i) halogen, (ii) nitro, (iii) cyano, (iv) oxo, (v) hydroxy, (vi) optionally halogenated 
lower alkyl, (vii) optionally halogenated lower alkoxy, (viii) optionally halogenated lower alkylthio, (ix) amino, (x) 
mono-lower alkylamino, (xi) dMower alkylamino, (xii) 5- to 7-membered cyclic amino which may contain 1 to 3 
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heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (xiii) 
lower alkyl-carbonylamino, (xiv) lower alkyt-sulfonylamino, (xv) lower alkoxy-carbcnyi, (xvi) carboxy, (xvii) lower 
alkyl-carbonyl, (xviu) carbamoyl, thiocarbamoyl, (xix) mono-lower alkyl-carbamoyl, (xx) di-lower aJkyl-carbamoyi, 
(xxi) lower aDcylsulfonyl, (xxii) lower alkoxy-carbonyMower alkyl, (xxiii) carboxy-lower alky!, (xxiv) a group derived 
from 5- to 14-membered heterocycle by removing one hydrogen atom, which contains 1 to 6 heteroatoms selected 
from nitrogen, oxygen and sulfur and which may be substituted by 1 to 5 substrtuents selected from (1) halogen, 
(2) nrtro, (3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower alkyrthio, (9) amino, (10) mono- 
lower alkylamino, (11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino which may contain 1 to 3 heter- 
oatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and one nitrogen atom, (13) lower 
alkyl-carbonylamino, (14) lower alkylsulfbnyfamino, (15) lower alkoxy-carbonyl, (16) carboxy, (17) lower alkyl -cer- 
bonyl, (18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower alkyl-carbamoyl, and (21) 
lower alkylsurfonyi, (xxv) C^^ary!, (xxvi) C 7 . 18 araiky1, (xxvii) ureldo, 3-methylureido, 3-ethy1ure3do, 3-phenylurei- 
do, 3-(4-fluorophenyl)ureido, 3-(2-methylpheny!)ureido, 3-(4-methoxyphenyl)ureido, 3-(2,4-difluorophenyl)ureido, 
3-[3,5-bis(trifluorome1hyl)phenyl]-iireido ( 3-benzylureido, 3-(1-naphthyl)ureido, or 3-(2-biphertylyl)ureido, (xxvii i) 
thicureido, 3-methytthioureido, 3-ethylthioureido, 3-phenylthioureido, 3-(4-fluorophenyl)thioureido, 3-(4-methyl- 
phenyiythloureido, 3-(4-methoxyphenyl)thioureido, 3-(2,4-dichlorophenyl)thloureido f 3-benzylthioureido, or 3- 
(1-naphthy1)thioureido, (xxix) amindino, N 1 -methy1amidino, N 1 -ethytamidino, N 1 -phenylamidino, N 1 f N 1 -dimethyla- 
midino, N 1 ,N 2 -dimethylamidino, N^methyl-^-ethyt-amidino, N 1 ,N 1 -diethylamidino, N 1 -methyl-N 1 -phenylamidino, 
or N 1 P N 1 -di(4-nitrophenyl)amkiino, (xxx) guanidino, 3-methylguanidino, 3,3-dimethylguanidino, or 3,3-diethyfgua- 
nidino, (xxxi) pyirolkfinocarbonyl, piperidinocarbonyl, (4-methylpiperidino)carbonyl, (4-phenylpiperidino)carbonyl, 
(4-benzylplperldlno)carbonyl, (4-benzoylpiperidino)carbonyl, [4-(4-fluorobenzoyl)piperidino]carbonyl, (4-methyl- 
piperazino)carbonyl, (4-phenylpiperazino)carbonyi, [4-(4-nilrophenyl)piperazino]carbonyl, (4-benzylpiperazino) 
carbonyl, morpholinocarbonyl, orthiomorpholinocarbonyl, (xxxii) aminothiocarbonyl, methylaminothiocarbonyl, or 
dimethytaminothiocarbonyl, (xxxiii) aminosulfonyl, methylaminosulfonyl, or dimethyl aminosulfonyl, (xxxiv) phenyl- 
suifonylamlno, (4-methy1phenyl)sulfonylamino, (4-chloropheny1)surfony!amino, (2,5-dichlorophenyl) sulfbnylami- 
no, (4-methoxyphenyl)sulfonylamino, (4-acety1aminophenyl)suJfonylamino, or (4-nitrophenyl)phenylsulfonylami- 
no, (xxxv) sulfo, (xxxvi) sulfino, (xxxvii) sulfeno, (xxxviii) lower alkylsulfo, (xxxix) lower alkylsulfino, (xxxx) lower 
alkylsulfeno, (xxxxi) phosphono, and (xxxxii) di-lower alkoxyphosphoryl, or 

(IV) a group derived from a 5- to 14-membered heterocycle by removing one hydrogen atom, which contains 1 to 
6 heteroatoms selected from nitrogen, oxygen and sulfur and which may be substituted by 1 to 5 substrtuents 
selected from (1) halogen, (2) nitro, (3) cyano, (4) oxo, (5) hydroxy, (6) lower alkyl, (7) lower alkoxy, (8) lower 
alkylthio, (9) amino, (10) mono-lower alkylamino, (11) di-lower alkylamino, (12) 5- to 7-membered cyclic amino 
which may contain 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur in addition to carbon atoms and 
one nitrogen atom, (13) lower alkyl-carbonylamino, (14) lower alkyfsuifonylamino, (15) lower alkoxy-carbonyl, (16) 
carboxy, (17) lower alkyl-carbonyl, (18) carbamoyl, thiocarbamoyl, (19) mono-lower alkyl-carbamoyl, (20) di-lower 
alkyl-carbamoyl, and (21) lower alkylsulfonyl. 

14. An agent according to claim 2, wherein Ar is a group of the formula: 

crpo. 90. g>. pr>. 

-ODt 0Qh QO-. Q>. 
CO-. CO- ^ 



80 



EP 1 118 322 A1 




and when Ar is phenyl, the phenyl may be substituted by subsiituent(s) selected from (1) halogen, (2) alkoxy, 
(3) amino, (4) mono- or di-C^ alkylamino, (5) pyrrolidine, (6) piperidino, (7) piperazino, (8) N-methytpiperazino, 
(9) N-acetylpiperazino, (10) morpholino, (11) hexamethylenimino, (12) fnrtidazolyl, and (13) C 1jfl alkyl which may 
be substituted by a carboxy optionally esterified by C 1-6 alkyl; 

when Ar is condensed phenyl, its heterocyclic portion may be substituted by substituent(s) selected from (1) 
C 1-6 alkyl, (2) C 7 . 16 aralkyl which may be substituted by substituent(s) selected from halogen, C 1-6 alky!, C 1-6 
alkoxy and nitro, (3) C,^ alkyl-carbonyl, (4) C 7 . 16 aralkyl-carbonyl, (5) C 6 _ 14 aryl-carbonyl, (6) C 1-8 alkyl-car- 
bonyl-Ce. 14 aryl, (7) C^q alkoxy-carbonyl-CV^ aryl and (8) pyridyl; 
n is 2; 

R is hydrogen; and 

Y is a group of the formula: 



-0- Rt 

wherein R 8 is (1) hydrogen, (2) Cj^ alkyl which may have a substituent or substituents selected from cyano, 
hydroxy, mono- or di-C^ alkylamino, pyridyl, and carboxy optionally esterified, (3) Cf. 16 aralkyl which may 
be substituted by substituerrt(s) selected from halogen, C,^ alkyl, halogeno C VB alkyl. hydroxy, alkoxy, 
nitro, amino, cyano, carbamoyl, C 1aQ alkoxy optionally substituted by carboxy which may be esterified, car- 
bamoyl optionally substituted by C a _q alkyl or amino optionally substituted by fbrmyl, and alkylenedioxy, 
(4) C|_e alkyl which may be substituted by carboxy optionally esterified, or (5) alkyl-carbonyl optionally 
substituted by mono- or di-C^g alkylamino. 

15. An agent according to claim 2, wherein Ar is a group of the formula: 




n is 2; 

Ris hydrogen; and 

Y is a group of the formula: 
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wherein R 6 ' is benzyl which may be substituted by 1 or 2 substituents selected from halogen, alkyl, 
alkoxy, cyano, nrtro and hydroxy. 

16. An agent according to claim 1, which comprises: 

-[(3-fluorophenyl)methyl]-4-piperldlnyl]-1 -cxopropyQ-1 ,2. 5,6-tetrahydrD-4H-pyrroloI3^ r 1-i]]qulnolin- 

4-one; 

8-p^1-(pheny1methyl)-4^perio1^ and 

8-[3{1-[(2-hyc>c^phenyl)methyiy^ 

4-one; 

or a salt thereof. 

17. An agent according to claim 1, wherein the amine compound is a compound of the formula: 



JsstttBss-tt-Jss 



\cH2)qss 



Qss-Kss 

J 



wherein Jss is (a) the following substituted or unsubstittrted group: (1) phenyl, (2) pyridyl, (3) pyrazyl, (4) quinolyl, 

(5) cyclohexyl, (6) quinoxalyl, or (7) furyl, (b) a monovalent or divalent group selected from the following group, of 
which the phenyl moiety may be substituted: (1) indanyl, (2) indanonyl, (3) indenyl, (4) indenonyl, (5) indanedionyl, 

(6) tetralonyl, (7) benzsuberonyl, (8) indanolyl, or (9) a group of the formula: 



CO-CH- 
CH 3 

(c) a monovalent group derived from a cyclic amide compound; 

(d) lower alkyl. or 

(e) a group of the formula R l88 -CH=CH- (where R 199 is hydrogen or lower alkoxycerbonyl); 

Bss is a group of the formula: -(CHR^nss-, a group of the formula: -CO-(CH R 2ss )nss- P a group of the 
formula: -NR^- (CHR 2ss )nss- (where R 3ss is hydrogen, lower alkyl, acyl, lower alkylsulfonyl, optionally substituted 
phenyl or benzyl), a group of the formula: -CO-N R^g-f CH R 2as )n ss- (where is hydrogen, lower alkyl or phenyl), 
a group of the formula: -CH=CH-(CHR 2a8 )nss- f a group of the formula: -0-COO-(CH Rg^nss-, a group of the 
formula: -0-CO-N H-(C H Rg^nss- p a group of the formula: -NH-CO-(CHR 2ss )nss- p a group of the formula: -CH 2 - 
CO-N H-(C H R^nss-, a group of the formula >(CH 2 ) z -CO-NH-(CHR 2ss )nss-, a group of the formula: -C(OH)H- 
(CHR 2ss )nss- (in the above formulae, nss indicates 0 or an integer of 1 - 10; R^s means hydrogen or methyl when 
the alkylene of the formula -(CHR 288 )nss- has no substituent or it has 1 or more of methyl), a group of the formula: 
=(CH-CH=CH)bss- (where bss is an integer of 1 - 3), a group of the formula: =CH-(CH2)css- (where ess is 0 or an 
integer of 1 - 9), a group of the formula: =(CH-CH)dss= (where dss is 0 or an integer of 1 - 5), a group of the 
formula: -CO-CH=CH- CK^-. a group of the formula: -CX)-CH 2 -C(OH)H-CH 2 -, a group of the formula: -C (CH 3 )H- 
CO-NH-CH 2 -, a group of the formula: -CH=CH-CO-N H-(CH 2 )2-, a group of the formula: -NH-, a group of the formula: 
-0-, a group of the formula: -S-, dialkylaminoalkylcarbonyi or lower alkoxycarbonyt; 
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Tss is nitrogen or carbon; 

Qss is nitrogen, carbon or a group of the formula >N-*0; 

Kss is hydrogen, substituted or u.nsubstttuted phenyl, arytalkyl of which the phenyl moiety may be substituted, 
cinnamyl of which the phenyl moiety may be substituted, lower alkyl , pyridylmethyl, cycloaOcylalkyl, adamantaneme- 
s thyl, furylmethyl, cycloalkyl, lower alkoxycarbonyl or acyl; 

qss is an integer of 1 - 3; 

— indicates a single bond or double bond; 
or a salt thereof. 

10 is. An agent according to claim 1 , wherein the amine compound is 9^mjno-1,2,3,4-tetrahydroacridine of the formula: 



15 




20 or a salt thereof. 

19. An agent according to claim 1, wherein the amine compound is a compound of the formula: 



25 



so 



35 




wherein R 1xr , R 2 * 1 " and R 33 ^ each is hydrogen or lower alkyl; or a salt thereof. 
40 20. An agent according to claim 1 , wherein the amine compound is galanthamine derivatives of the formula: 



45 



50 




R 3xs . 



wherein R 1x8 and R^ are the same or different, each representing hydrogen or acyl, or straight or branched 
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alkyl; 

is straight or branched alkyl, aikenyl or alkaryl, and these groups may be replaced optionally by halogen, 
cycloalkyl, hydroxy, alkoxy, nrtro, amino, aminoalkyi, acylamino, heteroaryl, heteroarykafkyl, aroyl, aroylalkyi, 
or cyano; 

R4XS means hydrogen or halogen attached to at least one of carbon atoms that constitute the tetra -cyclic 
skeletal structure; or a salt thereof. 

21 . An agent according to claim 1 which is a therapeutic agent for dysuria. 

22. An agent according to claim 1 which is a therapeutic agent for difficulty of urination. 

23. An agent for improving excretory potency of the urinary bladder which comprises a combination of an a-blocker 
and an amine compound of non-carbamate-type having an acetylcholinesterase- inhibiting action. 

24. Use of an amine compound of non-carbamate-type having an acetylcholinesterase-inhibiting action for production 
of an agent for improving excretory potency of the urinary bladder. 

25. A method for improving excretory potency of the urinary bladder which comprises administering an amine com- 
pound of non-carbamate-type having an acetylcholinesterase-inhibiting action. 
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